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I.  CHINESE  ECONOMY 


1-1  Changes  of  the  Chinese  economy  and  its  present  status. 

(1)  Changes  of  the  Chinese  economy. 

The  30-year  history  of  the  Chinese  economy  since  her  indepen¬ 
dence  (October  19^9)  can  be  characterized  by  the  following  points: 

1.  Relatively  high  rate  of  economic  growth:  As  a  developing 
nation  in  her  transient  stage  of  development,  China  showed  a  rela¬ 
tively  high  rate  of  real  economic  growth.  The  potential  growth  of 
the  Chinese  economy  seems  to  be  quite  high.  The  tendency  of  the 
long-term  economic  growth  during  1952-1975  shows  the  annual  average 
of  5.8?.  The  average  growth  rate  of  the  past  5  years  is  6.4?. 

2.  Political  disturbances  and  natural  disasters:  However,  the 
5-year  economic  plans  made  four  times  since  1953  could  not  be  real¬ 
ized  except  for  the  first  five-year  plan  (1953-57).  The  foundation 
of  economic  progress  is  not  necessary  today  because  of  the  slowdown 
of  economical  activity  due  to  political  disturbances  and  agricul¬ 
tural  development  caused  by  natural  disasters. 

Political  disturbances 

(1)  "Great  Leap  Forward"  movement  (1958-59). 

(2)  Deepening  of  China-Soviet  conflicts  (1960-the  first  half  of 
1970). 

(3)  "Cultural  Revolution"  (1966-69). 

(4)  "Gang  of  Four"  Period  (1973-76). 

Slowdown  of  agricultural  development  caused  by  natural  disasters 

(1)  "Big  disasters  continued  for  three  years"  (1959-61). 

(2)  Drought  in  Kahoku  (1972). 

(3)  The  great  earthquake  in  Kahoku  (July,  1976)  and  abnormal  weather 
(1976-77). 
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FIGURE  1-2.  Changes  of  the  macroeconomic  index  in  China. 
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3.  Unorganized  economic  planning:  The  past  four  5-year 
economic  plans  were  not  well  organized  and  consistent  because  of 
political  struggles  among  the  leaders  of  the  Chinese  Communist 
Party.  Therefore,  it  repeated  many  trial-and-error processes  and  it  was 
inefficient . 


TABLE  1-4.  Summary  of  the  5-year  Plan 


Period 

Policy 

Targets  and  Contents 
of  the  policy 

Economic  Restora- 
ation  period, 
(1949-52) 

Socialist 

Revolution 

“building  foundations  of  the 
socialistic  economy  (infla¬ 
tion  control,  land  revolu¬ 
tion,  confiscation  of  racial 
capitals ) 

i 

1st  5-year  plan 
|  (1953-57) 

i 

Soviet-type 
economic  plan 
emphasizing 
heavy  indus¬ 
tries 

Socialization  of  agriculture 
and  industry  (construction 
of  heavy  industry,  collect¬ 
ive  and  large-scale  farming 

2nd  5-year  plan 
j  (1958-59) 

i 

i 

Mao's  Leftist 
Line 

0 "Three-Phase  Red  Flag"  policy  j 

(1)  Great  Progress  i 

(2)  People's  corporation  j 

(3)  general  route  of  the 

socialist  build-up  I 

Adjustment  period 
(1960-65) 

"Real  Power" 
line 

Intensification  of  agricul¬ 
tural  production(  r  =  a— a  j  r  = 

s-*j  rJMMUaj*) 

“Increase  freedom  of  enterprise 
("Technical  leaders  in  charge")! 

3rd  5-year  plan 
(1966-70) 

Mao's  Leftist 
Line 

“Cultural  Revolution  (mass  j 

economic  movement)  No.  5  and  7 
specifications  by  Mao 

4th  5-year  plan 
(1971-75) 

policy 

struggle 

°Lln  Piao  case  (Sept.  1971) 
“comeback  of  Tei-ShoHei  (April 
1973) 

“build-up  of  the  "Gang  of  Four" 
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Period 

Overall 

economy 

— 

Industry 

— 

Agriculture 

Foreign  Trade 

National  1 

living  conditions 

Restoration 

period 

!  1949-52 

Recovered  to 
the  pre-war 
level. 

Raw-materiel 
production  wee 
restarted  and 
operations 
started. 

Lend  Revolution  -  Changed  to  e  strict 

Abolletment  of  landlord,  'government  control 

Lend  distribution  to  end  trades  with 

farmers.  Communist  countries. 

The  war  ended. 
Inflation  and 
starvation .  Eatab-  . 
llstmant  of  ration-  j 
lng. 

lac  5 -year 
plan 

1953-57 

! 

Establishment 
of  the  indus¬ 
trial  founda¬ 
tion  by  Soviet 
elds. 

Increased  pro¬ 
duction  of  steel, 
coal,  cement, 
electric  power  6 
simple  machines. 

Maes  aovenaat  of  Incrnaaad  trada 

agriculture.  with  the  Soviet 

Union. 

living  standard 
was  a  tab  11  lr  ad  and 
increased  percent¬ 
age  of  workate. 

Crest  Pro¬ 
gress 

1958-60 

Uncontrolled 
.canonical 
growth  by  the 
novauant  for 
increased  pro¬ 
duction.  Soviet 
elds  stopped. 

Excaaalvaly  high 
target  for  pro¬ 
duction,  lowering 
of  quality 

Drastic  decrease  of  Sudden  Increase,  then 

production  due  to  natur-  stagnation  because  of 
el  disasters.  Set-beck  the  crisis  of  dames- 
of  Che  people's  corpor-  |tlc  economy, 
scion.  Unrealistic 
policy  of  the  Central  ; 

Government. 

j 

_ _ _ _ _ _ _ _ i_ _ _ _ 

Serious  food 
shortages  caused  by  ; 
the  failure  of  the  : 
Greet  Leap  For¬ 
ward.  Deteriora¬ 
tion  of  willingness  i 
Conflict  of  opin¬ 
ions  among  the  , 

Military  loaders  i 

Adjusts eat  & 
Recovery 

Period 

1961-65 

Early  recovery 
due  to  total 
policy  changes 
fro*  the  Greet 
Progress  nove- 
eent. 

Industrial  rat¬ 
ionalization. 
Emphasis  on  oil, 
alactronlcs  6 
Industries  rela¬ 
ted  to  agricul¬ 
ture. 

Increased  production 
by  the  priority  of 
agriculture. 

Improved  relatione 
with  Japan  and  other 
nations.  Inport  of 
(machines  and  Indus¬ 
trial  materials  and 
grain. 

Recovery  of  living  ] 
standards ,  Expan-  I 
slon  of  Inhabited  | 

areas. 

Cal  air  el 
Revolution 
1966-70 

Political  dis¬ 
turbances  inter¬ 
rupted  econom¬ 
ical  actlvltes. 

Serious  damage 
in  urban  econ¬ 
omy. 

Drastic  decrease 
in  industrial  pro¬ 
duction  during 
1967-68,  Pro¬ 
duction  fscllltlei 
Increased . 

Production  Increased 
by  the  priority  In 
agriculture. 

Sharp  decrease  In 
production  due  to 
policy  changes. 

In  spite  of  politi¬ 
cal  disturbances, 
the  living  stand¬ 
ard  wee  stable. 

TABLE  1-5.  Chins:  Economic  Facts,  1949-77 
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4.  Changing  production  structures.  However,  in  spite  of 
various  disturbances  in  the  social  experimentation,  the  production 
structure  of  Chinese  economy  was  gradually  industrialized  and  the 
output  of  the  mining  industry  also  has  been  increasing. 


TABLE  1-6.  Comparison  of  the  production  structure 
of  the  Chinese  economy 

Q 

(price  of  1957,  10  gens,  the  structure 
rate  is  in  parenthesis) 


1952 

1957 

1962 

— 

1965 

— 

1970 

1974 

Agriculture 

321.5 

(45.7) 

4  4  7.2 

(42.7) 

35  3.0 

(32.6) 

4  91.0 

(32.6) 

5  99.6 

( 2  9.4  ) 

67  0.9 

(25.2) 

Industry 
includes  trans¬ 
portation) 

193.1 

(27.4) 

3  4  1.6 

(32.6) 

4  5  6.7 

( 4  2.2  ) 

64  6.0 

(42.9) 

969.9 

(  4  7.6  ) 

13  8  8.4 

(52.1  ) 

Construction 

14.8 

(Z1  ) 

4  0.0 

(3.8) 

4  4.8 

(4.1  ) 

80.0 

(53) 

9  8.0 

(4.8) 

13  9.6 

(5.2) 

Services 

17  4.7 

218.0 

2  2  8.4 

2  89.4 

37  1.5 

4  633 

(24.8) 

(20.8) 

(21.1) 

(  1  9.2  ) 

(18.2) 

(  1  7.4  ) 

G  N  P 

7  0  4.1 

1.04  6.8 

1,0  8  2.9 

1,5  06.4 

20  3  9.0 

2,66  2.4 

(100.0) 

(100.0) 

(  100.0) 

(100.0) 

(100.0) 

(100.0) 

Materials:  Hsiao  Maeda:  "Economic 
Ac  comp 1 ishmen ts " 

Chinese  Review,  1978  p  266 


Amounts  of  steel,  electric  power,  industrial  machines,  GNP,  foreign  trade 


r 


Production  index  (multiplication) 


FIGURE  1-4.  Progress  of  mechanical  industry  in  China. 


China”  edited  by  the  Japan  International  Trade  Promotion 
Society,  published  by  Nikkan  Kogyo  Newspaper,  1977. 


5-  Regional  unbalances:  The  Chinese  economy  developed  in  a 
regionally  unbalanced  way  due  to  (1)  industrial  development  patterns 
before  gaining  freedom,  (2)  materials,  (3)  natural  factors,  such  as 
weather  and  (4)  availability  of  transportation.  Industrial  produc¬ 
tion  in  Tohoku,  Kahoku  and  Kato  occupy  75?6  (  1974)  of  the  total 
national  production. 


TABLE  1-7.  Changes  of  net  industrial  productions 
different  regions. 

(unit,  10^  gens,  price  in  1952,  numbers 
in  parenthesis  are  percentage) 


area 

1952 

1957 

1965 

,o7(1  I  1974* 

1970  ■ price  of  19 

total 

34.23  0 
(  100.0) 

7  8.3  90 
(100.0) 

34436$ 

(100.0) 

Tohoku 

7,7  4  0 
(22.5) 

10.081 
(2  3.1) 

34.233 

(22.3) 

52.585 
(  2  0.4  ) 

66.46  3 
(  1  9.3  ) 

Kahoku 

7.2  97 
(  2  1.3  ) 

17,752 

(22.6) 

3  8.33  4 
(25.0) 

7  1.652  '  91398 

(2  7.8)  (265) 

Kato 

4  3.30  0 
(  2  8.3  ) 

71.522  '  99396 

(27.8)  1  (29.0) 

Ka-chu 

Wmsm 

1 

Ka  nan 

2,502 

(7.3) 

5334 

(7.4) 

1 

Sei  nan 

10.9  80 
(7.2) 

1  4.1  8  4 
(5.5) 

2  0.4  94 
(5.9) 

Sei  hoku 

093 

(2.6) 

2,4  09 
(3.1) 

3395 

(23) 

11  Material:  "Geographic  Illustration  of  Chinese  Economy" 
edited  by  Toyama  and  Sudo,  1978 


6.  High  population  pressure.  The  population  in  China  was 
Increasing  at  the  average  annual  rate  of  ^2%  in  the  past.  The  esti¬ 
mated  Chinese  population  in  1975  is  943, 000,000  and  the  population 
Increase  is  18,860,000.  This  population  increase  has  been  a  heavy 
load  on  the  Chinese  economy.  Also,  since  most  of  the  agriculture 
areas  lie  along  the  eastern  seaboard,  the  huge  agricultural  popula¬ 
tion  tended  to  concentrate  in  the  eastern  seaboard  regions. 


TABLE  1-8,  Composition  of  the  population 


Cotal  population 
agriculture  pop.( 


'A  econ.  act.  pop.  Na 


1,8  2  4  100. 

1,2  4  1  6  8. 

7  87  4  3. 


|  total  population  63  6  100.0  ;  104.6 

«  '  a8r  *cul  tur  e  pop ;  4  8  0  7  55  !  9 1.3 

e 1  ' 

•h  ;  A  econ.  act.  pop.  301  4  75  - 

1°|B  agric.  "  pop.  223  35.1 


India 

.J 

total  population  433' 
agriculture  popj  321 
A  econ.  act.  pop.  186 
!B  agric.  "  pop.  138 

10  0.0 

7  4.1 

4  3.0 

3  1.9 

;  1  1  3.4 

482 
346  J 
199 

143 

100.0  j 

7  1.8  ! 

1 

4  1.3 

2  9.7 

1 1  1.3 

1  0  7.8 

107.0 

103.6 

!  J  b/a  i  74.1 

1 

7  1.7 

|  I  total  population  2,256 
jg  ^agriculture  pop.)  lf388 
|®  |A  econ.  act.  pop'.  94  1 
’  B  agric.  "  pop.  577 


I  total  population  823 
^agriculture  popi  526 
S  A  econ.  act.  popi.  38  3 
“  B  agric.  "  pop.  246 


2,306  100.0 

1,4  03  6  0.8 

95  8  41.5 

,  5  8  l  2  5.2 
60.6 


8  37  100.0 

528  63.1 

38  9  4  6.5 

247  295 

635 


6  29  ioai 
415  66.1 

24  5  39.1 

162  25J 


757 

10  0.0 

1085 

517 

68.3 

)  0  3.4 

356  1 

4  7.0 

10  7.9 

240 

31.7 

10  2.1 

j 

6  7.4 

543 

100.0 

1  1Z7 

377 

6  9.4 

109.0 

218 

4  0.1  | 

109.5 

151 

2  7.8  I 

105.6 

69.3  j 

19  7  7 
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TABLE  1-9.  Change  of  Chinese  trades 


- total  amount  of:—  trad 

foreign  trade  1  nist 

e  with  Commu- 
countrles 

- trade  with  the - r 

Soviet  Union 

!  exJ  im  jbal  j 

import 

export 

r 

bal 

— 

export 

import bal j 

totalportportancet£)tal 

(fob) 

(eif) 

ance 

(Fob) 

(eif) 

ance 

1950 ;h  1210i  520 j  590  !  3oj  350(29) 

210(34) 

140(24) 

70 

N  A 

N  A 

N  A 

N  A  ! 

55'°”  3035  137 j, 1660 <  285j2250(74) 

950(69) 

130(X76) 

A350 

1700(56) 

645(47) 

1056(64) 

£4)0 

50  3990  1,960:2030  £  70 j  2620(66) 

1335(68) 

1385(63) 

50 

1665(42) 

850(43) 

815(40) 

35 

65  3580  2.035.1 645 j  190|U65(30) 

650(32) 

515(28) 

135 

415(11) 

225(11) 

190(10) 

35 

70  4290.2050  2240  A190I  860(20) 

480(23) 

380(17) 

100 

45(  1) 

20(  1) 

25(  1) 

&  5| 

75  . 1 4385 : 7025 : 7360  ji33S  j 2360 (16) 

1370(20) 

990(13) 

ja 

279(  2) 

150(  2) 

129(  2) 

_ 

NOTE:  Nos.  in  parenthesis  show  %  to  the 
amount  of  the  total  foreign  trade. 


— trade  with  cap it- - 

alist  countries 

trade  with  Japan 

total 

export 

(fob) 

r  2 

import 

(eif) 

bal 

anct 

. 

,  total 

j 

export  import 
(fob)  |  (eif) 

bal  I 
ance 

860(71) 

785(26) 

1370(34) 

2715(70) 

3,430(80) 

12025(84) 

410(66) 

425(31) 

625(32) 

1385(68) 

1570(77) 

5655(80) 

450(76) 

360(22) 

745(37) 

1330(72) 

1860 (83) 

6370(87) 

A  40 

65 

A120 

c. 

5o 

.£290 

£715 

S9(  5) 

109(  4) 

23(  1) 

4700  2) 

823(19) 

3790(26) 

_ 

39(  5)j  20(  3) 

81  (  6)i  29(  2) 

21  (  l)j  3(  0) 

225(11)!  245(13) 
25403)!  569(25) 
1531  (.22);  2259(31) 

19 

52 

18 

A  20 

A315 

A728 
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TABLE  1-10. 

The  export  and  Import  structure 
of  China  according  to  merchandise 
(official  announcement ) 


import 

export 

1 

1  productionF00811111'1"!!!?^® 

material  er  soodsHucts 

A  t 

Wifi 

a  m 

1950 

8  7.2 

1  28 

9.3 

3  3.2 

5  7.5 

5  1 

S  3.1 

16.9 

14.0 

3  1.4 

5  4.6 

52 

9  0.6 

94 

17.9 

2  2.8 

5  9.3 

3  3 

9  3.0 

7.0 

184 

2  59 

5  S.7 

S4 

9  2.8 

7  2 

2  4.0 

2  7.7 

483 

55 

9  <5 

5-5 

2  S.S 

2S.4 

4  6.1 

56 

9  2.4 

76 

26  1 

31.3 

4  26 

5  7 

9  2.7 

7.3 

2  8.4 

31.5 

4  0  1 

|  58 

9  37 

— 

63 

2  7.S 

3  7.0 

3  5  5 

cul tural 


(agri¬ 

cultural 


processed  products 
products 


TABLE  I-U.  TABLE  1-12. 

Chinese  trade  percentage  of  Depen(j[ence  on  trade  in  major 

world  trade .  countries _  _ _________ 

export  dependence) Import  dependence 


import  j  total 


Chinabapan]indlaj  China  |  Japan|lndia 


6S 

70 


hW 


)  NA 


7.  Weak  dependence  on  foreign  trade.  The  percentage  of  Chinese 
foreign  trade  to  total  world  trade  is  less  than  1%.  The  dependence 
on  foreign  trade  (1975)  is  also  low,  export  being  2.2 %  and  import, 
2.1%.  This  is  probably  the  weak  margin  of  China  for  export  and  her 
policy  of  self-support.  The  trade  structure  of  China  has  the  follow¬ 
ing  characteristic  features: 

(1)  the  trade  partners  in  1955  were  Communist  countries  (7**%), 
but  the  weight  was  significantly  shifted  to  capitalist  nations  in 
1975  (84%); 

(2)  imports  are  mainly  production  materials;  exports  are  mainly 
agricultural  products  and  processed  products  and  light-weight  indus¬ 
tries; 

(3)  trade  with  advanced  nations  showed  a  deficit  and  trade  with 
the  third  world  showed  profits. 


TABLE  1-13.  Changes  of  exported  and  imported  merchandise 
in  China. 
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1 
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1 

35 

1 

45 
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2 

Material:  The  above;  Japan  Economy  Center  "Study  of  S lno-Japanese  Economic 
Relations".  1978. 
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(2)  Present  status  of  Chinese  economy. 

Judging  from  various  economic  indices,  the  present  status  of  the 
Chinese  economy  seems  to  be  still  at  the  level  of  developing  nations 
in  the  world.  Therefore,  we  can  understand  well  why  China  set 
"four  modernizations"  as  the  target  of  the  10-year  plan  and  the 
long-term  objective  of  her  economic  policy  is  to  catch  up  to  the 
economic  level  of  the  advanced  nations. 

1.  GNP  per  person  is  comparable  to  those  of  Thailand  and  the 
Phillipines.  Economic  statistics  in  China  remain  in  only  estimations 
However,  according  to  estimates  by  the  U.  S.  Senate  and  Congressional 
Economic  Committee,  the  scale  of  Chinese  economy  is  3730x10°  dollars 
(GNP  valued  in  1977  price),  but  GNP  per  person  is  $379,  which  is 
comparable  to  the  levels  of  Thailand  and  the  Phillipines.  This  is 
still  the  level  of  a  developing  nation. 

Figure  1-5.  GNP  per  person  in  Asian  nations,  1976. 
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Material:  World  Bank,  "World  Bank  Atlas,  1977". 


2.  Low  economic  level:  The  level  of  individual  products 
(consumer  goods)  is  extremely  low  compared  to  Japan.  If  Japan  is 
taken  to  be  100,  the  consumption  levels  of  representative  products 
are  given  below  (1975).  They  are  only  slightly  above  India. 


Pood  consumption 

82.18/6 

blister  Steel 

7.21 

fibers 

21.38 

sugar 

20.23 

paper  for  newspaper 

6.12 

primary  energy 

19.13 

electric  power  generation 

3.00 

Pigure  1-6.  Annual  consumption  Figure  1-7.  Annual  consumption 
of  major  products  per  person  of  major  products  per  person  and 
and  GNP  per  person,  1975.  GNP  per  person,  1975. 
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(A l) electric  power  generation  (■)  fibre  (A)  sugar  (•)  food  (o) 

3.  Industrial  structures  of  low  level:  The  industrial 
structure  in  China  has  features  common  to  all  developing  nations, 
namely:  1)  a  high  weight  of  the  agricultural  living;  2)  a  low 
ratio  of  the  third  industry.  Also,  the  rate  of  population  increase 
is  high  and  urbanization  has  not  progressed  in  the  social  structure. 
However,  Industrialization  has  rapidly  progressed  and  the  weight  of 
the  secondary  industry  is  high,  suggesting  the  future  growth. 


TABLE  I— 1 4 .  International  comparison  of  the  annual 
consumption  of  major  products  per  person  (197 SI 
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Material:  Japan  Export  Bank  "Chinese  Performance  of  Economic  Development 
and  Future  Industrial  Policities",  1978 


a  calories 

FIGURE  1-8.  The  percentage  of  agricultural  and  fishing 
industries  in  GDP  and  GNP  per  person 
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Figure  1-9.  The  percentage  of  manufacturing,  communica¬ 
tions,  construction  and  transportation  in  GDP  and  GNP  per 
person 
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Figure  1-10.  The  percentage  of  business  and  services 
in  GDP  and  GNP  per  person 
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rate  of  population  urbanization 


Figure  1-11.  The  relation  between  the  rate  of  population 
increase  and  GNP  per  person 
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Figure  1-12.  The  relation  between  the  rate  of  population 
urbanization  and  GNP  per  person 
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The  numbers  for  China  are  estimated.  Comparison  of 
cross-sections  in  1975. 


Materials:  Yasuhiko  Torii,  "Theory  of  Economical 
Development",  1978. 


4.  A  low  living  standard  of  the  nation:  The  wage  level  is 
such  that  even  the  staff  of  the  highest  government  agents  receive 
only  560  gens  (70,560  yen,  1  gen  =  126  yen)  per  month.  In  the  case 
of  factory  workers,  the  upper  class  workers  get  117  gens  (14,742 
yen).  The  average  wage  of  factory  workers  is  estimated  at  about 
60-70  gens  per  month  (7,500  to  8,800  yen). 

TABLE  1-15.  Table  of  the  standard  wages  for  factory  workers 
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Key :  1)  name  of  factory;  2)  wage  (unit:  gen);  3)  class;  4)  machine 

repairman  in  the  National  Peking  Frontline  Textile  Factory;  5)  steel 
workers  at  the  National  Anzan  Steel  Factory;  6)  workers  at  Shinkyo 
Urmuti  Coal  Mine;  7)  Diesel  tractor  operators  in  Kokuryuke  state; 

8)  Rokuyo-Go-Kin  Metal  Factory  workers  in  Koshu  city;  9)  workers  in 
Koshu  Steel  Factory;  10)  workers  in  Peking  Drug  Factory;  11)  mechan¬ 
ics  in  Peking  road  construction;  12)  workers  at  Shinkyo  National 
Farm;  13)  a  5-class  system  is  used. 
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TABLE  1-16.  The  standard  wages  in  each  section  of 
different  fields 


Key :  15)  occupational  category;  16)  wage  class;  17)  maximum  and 

minimum  wages;  18)  government  organization  staff;  19)  30  classes; 

20)  1st  class,  560  gens  per  month,  30th  class,  18  gens  per  month; 

21)  engineer  (factory,  farm) , technician;  22)  5  classes,  13  grades; 

23)  1st  grade  in  the  1st  class,  210  gens  per  months;  19th  class,  22 
gens  per  month;  24)  medical  and  hygiene  technician;  25)  6  classes, 

26  grades;  26)  3rd  class,  10th  grade,  119  gens  per  month;  5  class 
20th  grade,  37  gens  per  month;  27)  legal  staff;  28)  29  classes; 

29)  1st  class,  500  gens  per  month,  29th  class,  18  gens  per  month; 

30)  professor,  lecturer  and  assistant  at  universities  and  colleges; 

31)  12  classes;  32)  1st  class,  300  gens  per  month,  12th  class,  54  gens 

per  month;  33)  high  school  teacher;  3^)  class;  35)  maximum  90  gens 

per  month,  minimum  35  gens  per  month;  36)  elementary  school  teacher; 

37)  class;  38)  maximum  70  gens  per  month,  minimum  25  gens  per  month; 

39)  translator,  interpreter;  40)  5  classes  15  grades;  41)  1st  class, 

1st  grade,  200  gens  per  month;  5th  class,  15  grades,  40  gens  per 
month;  42)  policeman;  43)  8  classes;  44)  5th  class,  200  gens  per 
month,  5th  class,  15  grades,  40  gens;  45)  banking  staff;  46)  24  classes 

47)  1st  class,  380  gens  per  month,  24th  class,  20  gens  per  month; 

48)  commercial  servicemen;  49)  class;  50)  maximum  45  gens  per  month, 

minimum  25  gens  per  month;  51)  engine  operator,  telephone  serv  iceman; 

52)  10  classes;  53)  maximum  45  gens  per  month,  minimum  25  gens  per 

month;  54)  meteorology  staff;  55)  27  classes;  56)  1st  class  101.5  gens 
per  month,  27th  class,  32.5  gens  per  month 

TABLE  1-17 .  Income  of  farmers. 
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Key :  58)  state;  59)  annual  Income  per  family;  60)  annual  income 

per  person;  6l)  Kanshuku;  62)  gens;  63)  gen;  64)  kaso;  65)  gens; 

66)  monthly;  67)  Shisen;  68)  Kahoku;  69)  material:  Shoki  Fujil 
"Chinese  Society  and  the  Life  of  the  General  Public",  1979. 

Concerning  the  content  of  consumer's  items,  the  percentages  of 
"food"  and  "clothing"  are  relatively  high.  Among  durable  goods  of 
consumers,  "bicycles",  "sewing  machines"  and  "wristwatches"  are  still 
holding  the  positions  of  "three  treasures".  The  housing  problem  is 
especially  serious.  In  one  residential  area  for  factory  workers  in 
Shanghai,  three  families  live  in  a  4LDK  house  and  use  common  kitchens 
and  bathrooms. 

TABLE  1-18.  Income  of  laborers,  office  workers  and  farmers 
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Key :  1)  year;  2)  average  wages  of  laborers,  office  workers;  3) 

farmer's  income;  4)  annual  average  income  (gen);  5)  monthly  average 
income  (gen);  6)  year  of  1952*100;  7)  annual  income  per  person  (gen); 
8)  year  of  1952*100. 
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TABLE  1-19.  Monthly  cost  of  living  (197*0 
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Key :  10)  cost  of  living  in  China;  11)  gen;  12)  conversion  (yen) 

(1  gen=150  yen);  13)  cost  of  living  in  Japan;  14)  China;  15)  Japan; 
16)  ratio  %;  17)  ratio  *;  18)  income;  19)  food;  20)  housing;  21) 
electricity  and  heating;  22)  clothing;  23)  others;  24)  net  expense; 
25)  saving;  26)  consumer  index 


TABLE  1-20.  Popularization  of  durable  consumer  items 
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Key:  2)  annual  production  (10,000  pieces);  3)  persons  per  piece 

(person);  4)  accumulated  amount;  5)  persons  per  piece  (person);  6) 
families  per  piece;  7)  popularization  %\  8)  China;  9)  Japan  (1977); 
10)  price  (gen);  11)  sewing  machine;  12)  bicycle;  13)  radio  receiver; 
14)  loudspeaker;  15)  television;  16)  wristwatch;  17)  material:  Japan 
Economy  Center  "Study  of  Sino-Japanese  Relations". 


(3)  Productivity  of  basic  industries 

The  economic  planning  in  China  emphasized  heavy  industries  in 
the  past.  However,  the  productivity  of  the  basic  industry  is  still 
at  a  low  level.  One  of  the  typical  examples  is  steel  production. 

1.  The  steel  production  in  China  was  3,160,000  tons  in  1978, 
and  the  announced  target  of  the  10-year  plan  was  6,000,000  tons  (1985) 
However,  this  target  was  lowered  to  4,500,000  tons. 

2.  This  is  because,  in  spite  of  rich  natural  resources  for  steel 
China  is  inferior  in  refinery  technology,  steel  making  and  rolling 
technology.  She  also  lacks  in  coherent  production  technology. 
Therefore,  the  yield  rate  is  generally  low  and  the  ratio  of  steel 
import  is  high. 

3.  The  Production  of  blister  steel  in  China  (1976)  is  25%  of 
that  in  Japan  and  the  level  of  consumption  per  person  is  60%  which 
is  extremely  low.  Consequently,  even  though  they  switched  the  tar¬ 
get  of  the  10-year  plan  from  heavy  industry  to  farming  and  light 
industries,  their  policy  of  emphasizing  "steel"  as  the  major  point 
will  not  change.  Also,  the  production  levels  of  industrial  raw  mater¬ 
ials  non-iron  metals  such  as  aluminum  and  copper  are  about  10^20$  of 
those  in  Japan.  Similar  situations  exist  concerning  petrochemical 
products . 

Table  1-26.  Blister  steel 
production  in  China  (1976) 

Key:  A)  Production  (10,000  tons); 

1.  USSR;  2.  USA;  3*  Japan;  4.  West 
Germany;  5.  China 
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Table  1-27.  International  comparison  of  iron  and  steel 
consumption  per  person  (1976) 
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3)  China;  4)  Japan;  5)  Korea;  6)  India;  7)  USA;  l 
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Table  1-28.  Changes  of  steel  production  in  China 
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Key:  2)  pig  iron;  3)  10,000  tons;  4)  blister  steel;  5)  yield  rate; 

6)  steel;  7)  yield  rate;  8)  ratio  of  steel  import;  9)  Material: 

"Steel  Year  Book",  1975.  U.  S.  Senate  and  Congress  Economic  Committee. 


Table  1-29.  Aluminum  production  in  major  countries 
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14)  Japan;  15)  Korea;  16)  India;  17)  USA;  18)  West  Germany 


Table  1-30.  International  comparison  of  major  products 
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Table  1-31.  International  comparison  of  major  products 
(major  production  parts) 
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Table  1-32.  International  comparison  of  major  products 
(major  production  parts) 
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Key:  1)  silk  thread  (pure  and  mixed)  (1000  M  tons);  2)  rayon  and 
acetate  textile  (1000  M  tons);  3)  noncellulose  long  fibre  (1000  M 
tons);  4)  non-cellulose  short  fibre  (1000  M  tons);  5)  China*;  6) 
Japan*;  7)  India;  8)  USA;  9)  Canada;  10)  Prance;  11)  England*;  12) 
West  Germany;  13)  USSR;  14)  the  world;  15)*  only  pure  ones;  16)  East 
Germany;  17)  Italy;  18)  "United  Nations  Statistics  Year  Book",  1976. 
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(4)  Industrial  bases  and  infrastructures 

Other  bottlenecks  in  Chinese  economy  are  concerned  with  the 
industrial  bases  and  infrastructures. 

1.  The  electric  power  generation  per  person  is  only  3*14J  of 
that  in  Japan  and  cannot  fulfill  the  demand  for  the  people.  This  is 
a  big  hindrance  to  realization  of  the  real  industrial  growth  rate  of 
10%. 


2.  The  territory  of  China  is  2 6  times  larger  than  Japan.  There¬ 
fore,  transportation  of  passengers  and  cargo  is  a  great  problem. 

57%  of  the  capacity  of  transportation  is  the  railroad  and  the  number 
of  vehicles  consists  of  about  10,000  locomotives  and  passenger  coaches 
and  about  200,000  cargo  carriers.  In  Japan,  we  have  9,600  locomo¬ 
tives,  23,450  passenger  coaches  (electric  engines)  and  15,000  cargo 
carriers.  However,  the  number  of  passengers  in  China  is  about 
1,000,000,000  (about  1/7  of  Japan)  and  cargos  reach  about  1,000,000,000 
tons,  7  times  that  in  Japan. 

3.  The  number  of  available  tracks  is  only  91,000.  Automobile 
production  per  year  is  150,000  which  is  1,91%  of  that  in  Japan. 

As  seen  from  the  above  description,  establishment  of  the  indus¬ 
trial  base  and  infrastructure  is  a  big  problem  to  be  solved  in 
long-term  planning. 


30 


TABLE  1-33.  International  comparison  of  Automobile 
production  (1976). 
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Key:  1)  No.  of  automobiles  (10,000  vehicles);  2)  USA: 

3)  Japan;  4)  West  Germany;  5)  France;  6)  USSR:  7)  Canada; 
8)  Italy;  9)  Brazil;  10)  China;  11)  Reference:  Made  from 
"World  Statistic  Yearbook". 
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TABLE  1-34.  Status  of  available  transportation  vehicles 


1)  J.E.C.C.  o t  US 


2>  1978  ^7  n 


Key:  1)  locomotives  for  the  main  route1(1000  locomotives);  2) 
cargo  coaches  1  (1000  coaches);  3)  commercial  boats1;  4)  tracks1 
(1000  tracks);  5)  total;  6)  Diesel;  7)  vapour;  8)  electric;  9)  boats 
10)  1,000  payload  (ton);  11)  Source:  USA  government  MChina: 

Economic  Indicators".  1)  J.  E.  C.  C.  of  US;  2)  S'udy  by  the  Japan¬ 
ese  Steel  delegate  to  China  1978 
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TABLE  1-35.  International  comparison  of  the  electric  power 
generation;  the  power  generation  capacity  and  the  annual 
power  generation  per  person  (1975) 
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Key:  1)  the  amount  of  generated  power  (10  KWH);  2)  capacity  of 

power  generation  (10^  KW);  3)  annual  power  generation  per  person 
(KWH);  4)  China;  5)  Japan;  6)  Korea;  7)  India;  8)  note;  9)  Note: 
according  to  the  U.  S.  Senate  and  Congress  (1978),  the  annual 
electric  power  generation  In  China  in  1977  is  1300x10°  KWH. 


FIGURE  1-15.  Changes  of  the  situation  in  transportation 

(the  transported  amount  in  10^  tons) 


**  UJIJ f  •'  U.  &  "Chin*  Economic  Indicator*" 


Key:  1)  water  route;  2)  automobile  roads;  3)  railroads;  4) 

Source:  U.  S.  ’'China  Economic  Indicators” 

1-3.  The  medium  and  long-term  prospect  of  Chinese  economy. 

(1)  The  growth  rate  of  Chinese  economy 

The  overall  real  growth  rate  of  Chinese  economy  in  the  past 
was  the  annual  average  rate  of  5.8$  and  the  real  GNP  growth  rate 
per  person  was  3.6?  which  are  relatively  high.  Also,  the  annual 
average  growth  rate  of  agriculture  is  2 . 3%  and  10.7%  in  industry. 

The  industrial  sector  continued  a  relatively  smooth  development. 

The  10-year  economic  plan  of  China  aims  at  a  growth  rate  of 
4$  in  agriculture  and  10$  in  industry.  These  targets  are  equivalent 
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of  Q.H%  in  the  GNP  base.  Except  for  the  agriculture  sector,  they 
are  reasonably  realistic  targets. 

However,  MRI  judges  that  the  Chinese  10-year  economic  plan  will 
become  "a  reduced  plan  type”  (case  II)  because  of  the  reduction  of 
the  scale  of  the  10-year  plan  (balanced  between  agriculture  and 
industry,  reduced  investment  in  the  basic  construction,  reduction 
of  import  of  foreign  technologies  and  plants  because  of  limited 
payment  capability,  etc.).  The  real  economic  growth  rate  in  China 
based  on  the  "reduced  type"  is  estimated  to  be  7.4%.  The  financial 
base  is  1.724x10  gens  in  1985.  The  economy  construction  is  esti- 

O 

mated  to  be  1.207x10  gens  and  investment  on  basic  construction 
8  8 
965x10  ,  industrial  investment  579x10°  gens. 

TABLE  1-36.  The  real  GNP  growth  rate  (10^  dollars,  %) 
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TABLE  1-37.  The  real  GNP  growth  rate  per  person  (annual  rate  %) 
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Key:  1)  standard  year;  2)  until;  3)  GNP  per  person  (1975  price) 


TABLE  I—  38 .  Changes  of  the  real  annual  growth  rates  in 
agriculture  and  industry  (%) 


TABLE  1-29.  Projection  of  Chinese  economy  (Kakukaho,  report) 
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Key:  1)  reality;  2)  projection;  3)  GNP  (1976  prices)  -  Agriculture 

production  -  Industrial  production  -  services;  4)  Population  (106 
persons)  -  GNP  per  person  -  consumption  per  person  (dollars);  5) 
Reference:  U.  S.  Senate  and  Congress  Joint  Economic  Committee 


Key:  1)  Mitsubishi  General  Research  Institute  case  II  (reduced 
type  plan);  2)  US  Congress;  3)  Professor  Shigeru  Ishikawa;  4)  real 
economic  growth  rate  (1975-1988);  5)  GNP  base;  6)  GNP  base;  7)  NDP 
base  (note);  8)  characteristic  points  of  the  summary;  9)  o  the  invest¬ 
ment  rate  (saving  rate)  will  increase  but  not  so  rapidly;  o  no  savings 
from  the  agricultural  sector;  even  if  there  is  some,  it  will  stay 
inside;  o  slow  progress  of  technological  revolution;  o  foreign 
investment  is  mostly  on  loans.  However,  the  rate  of  dependence  is 
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not  so  high.  10)  o  the  investment  rate  does  not  change;  o  the  rate 
of  increase  of  agricultural  production  is  low;  o  cannot  expect  much 
from  technological  revolution;  o  almost  no  foreign  investment.  Sel 
reliance  is  assumed;  o  a  "pessimistic  prospect"  is  claimed  by  China 
11)  o  Estimated  from  the  Chinese  government  10-year  plan  (initial 
plan);  o  the  rate  of  increase  of  agricultural  products  is  lower 
than  one  expected  by  the  government,  3*6%;  o  only  the  net  domestic 
production  was  included  and  gains  from  abroadwere  excluded.  12) 
Reference:  MRI  report  1,  p.  58. 


TABLE  1-41.  Estimate  of  scale  of  the  annual  expenditure 
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Key:  1)  unit:  108  gens;  2)  scale  of  annual  expenditure;  3)  case; 

4 )  total 


TABLE  1-42.  Estimates  of  investments  on  basic  instructions 
in  the  10-year  plan  period  (unit:  108  gens) 
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Key:  1)  financial  expense;  2)  economic 
construction;  4)  industrial  investment; 
MRI  report  1,  p.  50 


construction;  3)  basic 
5)  case;  6)  Reference: 


(2)  Problems  in  the  adjustment  period  and  the  modernization 


plan. 


China  decided  to  adjust  her  economy  for  three  years  during  1979- 
8l.  This  is  the  second  time  since  her  independence  that  China  set 
up  a  period  of  so-called  economic  adjustment.  The  first  period  was 
1961-65.  In  that  period,  she  set  up  a  high  production  target  ignor¬ 
ing  the  principles  of  economy,  in  her  policy  of  the  "great  progress" 
started  in  1958.  Therefore,  the  economic  balance  was  lost  and  she 
was  forced  to  make  adjustments. 

In  this  time  also,  as  it  was  the  first  time,  the  ambitious  10- 
year  plan  quickly  created  an  unbalance  between  agriculture  and  industry 
and  also  within  industries.  Therefore,  the  plan  stumbled  from  the 
beginning  and  she  revised  the  plan  and  set  a  three-year  adjustment 
period. 

By  the  way,  according  to  the  evaluation  by  the  present  govern¬ 
ment,  the  "great  progress"  period  and  the  Cultural  Revolution  period 
(until  the  purge  of  the  Gang  of  Pour)  are  the  economic  slow-down 
periods  and  also  the  periods  when  the  economic  plan  was  wrong.  In 
contrast,  It  regards  the  first  5-year  plan  period  (1953-1957,  when 
heavy  industry  and  chemical  industry  had  priority  by  USSR  aids)  and 
the  economic  adjustment  period  (I96I-65),  the  so-called  Lin  Piau 
line  economic  policy)  were  the  period  of  commercial  growth  following 
the  economic  policy  emphasizing  principles  of  economy.  It  considers 
that  "growth  (progress)  Is  made  in  the  process  of  adjustment". 

What  are  economic  problems  in  the  current  adjustment  period? 

This  was  explained  already  in  the  previous  report  to  a  certain  extent. 
However,  if  we  summarize  them  according  to  individual  sectors,  we  have 
Table  1-43. 

In  conclusion,  food  and  steel  production  last  year  were  both 
the  highest  in  history.  Especially,  the  official  announcement  of 
food  production  was  3,475,000  tons  and  an  Increase  of  2,200,000  tons 
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from  the  previous  year.  The  initial  estimate  of  4x10  tons  in  the 
1985  production  seems  easily  achievable.  The  same  thing  can  be 
said  of  steel  production.  However,  a  problem  is  in  their  contents. 

In  the  case  of  food,  we  have  to  consider  whether  soy  beans  are 
included  or  not  (if  included,  it  will  make  a  difference  of  v 
10,000,000  tons). 

Also,  agricultural  products  except  for  food  did  not  increase 
noticeably  compared  to  last  year.  Next,  in  the  case/steel,  the  pro¬ 
duction  rate  of  steel  did  not  increase  and  also,  expansion  of  the 
variety  was  not  attempted.  These  are  major  problems. 

According  to  the  journal  ’’Seventies" ,  the  last  year's  steel 
production  was  21,000,000  tons.  The  rate  of  manufacturing  from 
blister  steel  was  70%.  They  do  not  only  meet  85%  in  the  first  5- 
year  plan  period  but  also  the  world  level  of  80%.  Import  of  steel 
is  increasing  every  year  and  8.000,000  tons  were  imported  from  Japan. 

Import  of  agricultural  products  is  also  serious.  1/5  of  the 
foreign  exchange  is  believed  to  be  spent  for  this. 


j  !  » 

i  '  .* 


As  seen  from  these  examples,  even  though  the  production  became 
the  highest  in  history,  we  have  to  question  causes  of  the  low  rate 
of  processing  and  scarcity  in  variety  in  reality. 

The  cause  is  "command  economy"  which  looked  like  a  fate  of 
Chinese  economy.  In  other  words,  since  the  production  target  is 
set  high  by  the  central  government,  they  are  keen  to  only  achieve 
the  production  quarter  beyond  the  capability  of  enterprise,  farmers 
and  themselves.  They  either  ignore  quality  of  products,  improvement 
of  varieties  or  give  false  reports.  This  kind  of  "command  economy" 
creates  the  following  negative  effects  in  the  economy: 
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Key:  1)  financial  investment;  2)  slow-down  of  agriculture  produc¬ 
tion;  3)  many;  4)  slow-down  of  light  industry;  5)  supply  of  raw 
material  such  as  cement  and  timber;  6)  heavy  industry,  steel  is 
emphasized;  7)  energy  consumption  such  as  electricity,  coal  and  oil; 
3)  high  production  target;  9)  slow-down  of  housing  construction; 

10)  few 

Namely,  because  of  emphasis  on  steel  (heavy  industry),  finan¬ 
cial  investment  is  done  more  in  this  section  rather  than  in  agri¬ 
culture  and  light  industry  and  also  energies  such  as  electricity, 
coal  and  raw  materials  such  as  cement  and  timbers  are  concentrated  in 
the  steel  section.  Therefore,  the  amount  supplied  to  light  Industry 
and  agriculture  is  relatively  small.  This  delays  agricultural  devel¬ 
opment  which  causes  delay  of  raw  material  supply  to  light  Industry. 
This  vicious  cycle  is  repeated. 

This  kind  of  situation  seems  to  have  been  repeated  many  times 
since  independence.  Even  then,  some  economic  growth  was  achieved. 
This  is  due  to  the  "sacrifice  of  the  people" — since  cement  was  sent 
to  heavy  industry,  housing  construction  was  delayed.  The  aim  of  the 
present  adjustment  period  is  to  correct  this  economic  unbalance  and 
prepare  the  foundation  for  modernization.  Concretely,  they  emphasize 
investment  and  increased  production  in  agriculture,  light  industry, 
energy  Industry  (electricity,  coal,  oil).  The  targets  of  steel  pro¬ 
duction  and  the  scale  of  the  basic  construction  will  be  reduced. 


Based  on  the  understanding  of  the  above-mentioned  economic 
problem  in  the  second  adjustment  period,  let  us  examine  revised  points 


TABLE  1-4 3.  Economic  problems  in  the  adjustment  period 
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Key  to  Table  1-43:  1)  credit  of  1978;  2)  problems;  3)  future 

problems;  4)  agriculture  sectors;  5)  food  production  3,475,000  tons 
(highest  in  history)  -  Amount  of  agricultural  production  8.9%  in¬ 
crease  from  the  previous  year;  6)  o  oil,  fat,  cotton  and  sugar  did 
not  reach  the  expected  level;  o  1/5  of  the  foreign  exchange  was  used 
for  importing  food;  o  agricultural  expenditure  was  vL0%  (of  the 
federal  expenditure).  7)  o  emphasis  on  food,  forestry,  livestock 
farming,  side  jobs  and  fishing,  food  being  the  key;  o  export  of 
agricultural  products;  o  saving  of  foreign  exchanges;  o  promote 
development  of  agricultural  products  in  order  to  improve  farmers' 
living  standards;  o  agricultural  expenditure  was  increase  to  18%. 

8)  light  industry  section;  9)  21.2%  of  financial  income;-  20.1%  of 
export;  10)  o  the  national  need  was  not  met  because  of  delay  in 
agricultural  development  and  speed-up  of  growth  of  heavy  industry; 
o  production  of  materials  for  light  industry  -  cotton,  subsidiary 
food  and  timber  -  was  stagnated;  o  the  heavy  industry  section  did 
not  fulfill  the  demand  from  the  light  industry;  o  the  electric  power 
was  used  mostly  in  the  heavy  industry  and  not  enough  for  light 
industry;  o  investment  in  light  industry  was  only  2.4%  (of  the 
investment  in  the  basic  construction)  in  the  past  30  years.  11) 
o  increased  investment  in  light  industry;  o  exploration  and  develop¬ 
ment  of  new  products;  In  the  coming  2  years,  production  of  quartz 
watches,  high  frequency  wave  automatic  dating  watches  and  bicycles 
with  variable  speeds  will  be  increased  by  more  than  30  species  nation¬ 
wide;  12)  heavy  industry  section  -  energy  -  raw  material;  13)  Blister 
31,780,000  tons;  coal  618,000,000  tons;  crude  oil  44,000,000  tons; 
cement  54,000,000  tons.  14)  o  the  scale  of  basic  construction  is 
too  large;  o  supply  of  cement,  timber,  electricity  and  transporta¬ 
tion  cannot  catch  up;  o  qualities  of  new  products  are  questionable; 
o  cement  was  monopolized  by  heavy  industry  and  not  supplied  to  hous¬ 
ing  construction;  o  electric  power  shortage  (imported  from  Hong  Kong) . 
15)  o  reduction  of  the  scale  of  basic  construction;  o  increased  pro¬ 
duction  of  raw  material  (cement,  timber);  o  supply  of  electricity 
secured.  16)  business  management;  17)  o  reorganization  of  350,000 
businesses  run  by  the  government  and  groups;  o  thorough  practice  of 
business  management;  o  increase  profit  from  business  (government  loans 
to  bank  loans);  18)  statistics  section;  19)  "without  concrete  numbers, 
who  can  accomplish  modernization?"  (stated  by  Vice  President  Tei- 
Sho-Hei);  20)  economic  statistical  data  for  30  years  since  the  inde¬ 
pendence  will  be  published  next  year;  21)  general  policy;  22)  o  the 
main  emphasis  is  on  agriculture,  light  industry,  energy  (electricity, 
coal,  oil),  transportation,  investment  in  various  kinds  of  steel. and 
increased  production;  o  the  target  of  steel  production  and  the  scale 
of  basic  construction  will  be  reduced. 


of  the  10-year  plan  which  is  a  concrete  manifestation  of  the  adjust¬ 
ment. 

The  current  adjustment  period  runs  for  three  years  starting 
this  year.  Therefore,  the  10-year  plan  may  be  shifted  to  the  1981- 
90  period.  In  the  second  conference  of  the  5th  general  represent¬ 
atives,  short  term  economic  problems  in  1979  were  discussed.  Therefore, 
the  "10-year  plan  for  national  economic  development"  proposed  by 
Kakokuho  in  1978  will  be  modified  based  on  the  basic  principles  of 
the  policy  and  short-term  economic  plans  from  this  year  to  the  next 
will  be  regarded  as  important. 

In  our  previous  report,  we  outlined  the  content  of  revisions 
of  the  10-year  plan.  A  significant  change  from  the  initial  plan  is 
expected  of  the  steel  production  target.  The  policy  0f  "emphasizing 
steel"  was  re-examined.  It  seems  that  a  part  of  construction  of  large- 
scale  steel  factories  (Yokuto  and  Hozan  had  already  started  although 
completion  of  the  work  is  expected  to  be  delayed)  will  be  postponed 
and  the  money  will  be  applied  to  agriculture,  development  of  resources 
and  infra-sections.  The  background  of  the  present  revision  of  steel 
can  be  clearly  understood  by  the  following  examples; 

"a  rolling  mill  was  built  in  Bukan  combine  in  cooperation 
with  Japan  and  West  Germany,  but  it  has  not  operated  because  of 
electric  power  shortage" 

"even  if  a  factory  started  operation,  it  stops  production 
often  and  waits  for  raw  materials  because  of  shortages  of  raw 
materials" 

"investment  in  steel  was  large  but  was  not  effective.  This 
is  because  the  fuel  and  power  conditions  for  steel  factory  condi¬ 
tions  were  bad" 

As  shown  by  the  above  Chinese  official  announcements,  the  found¬ 
ation  of  Chinese  economy  was  not  ready  at  the  time  she  was  moving  to 
carry  out  the  10-year  plan.  Especially  the  basic  defect  of  Chinese 
economy  which  does  not  have  "industrial  correlation  table"  was 
exposed.  Therefore,  in  this  adjustment  period,  she  decided  to  put 
the  higher  priority  order  in  fuel  industry  such  as  coal,  oil  and 


electricity,  infra-preparation  such  as  transportation,  communica¬ 
tion  construction  material  and  raw  material,  also  to  increase 
investment  in  light  industry  for  export  and  agricultural  investment. 
However,  we  must  be  careful  not  to  forget  that  steel  was  not  removed 
from  the  plan.  The  above  situation  is  purely  a  matter  of  priority 
and  the  amount  of  investment  in  steel  and  other  heavy  and  chemical 
industries  will  still  occupy  a  large  share. 

(3)  Main  problems  of  the  Chinese  economy  and  its  scenario 
development. 

When  we  consider  the  Chinese  economic  movement,  the  following 
points  should  be  noticed: 

1.  Statistical  numbers  necessary  for  analysis  and  projection 
of  the  Chinese  economic  movement  are  truly  estimated  values.  There¬ 
fore,  excessive  dependence  on  these  numbers  is  dangerous. 

2.  Lack  of  information  on  real  situations  of  the  Chinese 
economy  and  society.  Difficulty  in  understanding  the  Chinese  econ¬ 
omy  and  society  because  of  explanations  by  Chinese  policy  makers  by 
ideological  expressions  and  also  discussions  of  the  type  of  "explain¬ 
ing  today's  matter  by  quoting  the  past". 

3.  Problems  of  conceptual  framing  in  analyzing  movements  of 
the  Chinese  economy  and  society. 

Therefore,  a  more  reasonable  method  is  to  understand  essential 
features  and  contents  of  the  Chinese  economy  and  society  by  standing 
on  a  long-term  basis  and  considering  (1)  the  present  status  of  China, 
(2)  political  news,  (3)  targets  and  contents  of  economic  plans,  (4) 
hindering  conditions  and  (5)  methods  of  practicing.  The  following 
figures  and  tables  were  obtained  from  this  kind  of  consideration. 

Generally  speaking,  the  development  scenario  of  the  Chinese 
economy  can  be  summarized  in  the  following  way: 

1.  The  problem  facing  China  is  increasing  of  the  economic  level 
by  the  "modernization  plan".  For  this  purpose,  political  stability 
in  the  country  is  essential.  Political  leaders  in  China  will  try  to 
avoid  excessive  ideological  struggles  and  to  act  based  on  politically 
Justifiable  reasons. 
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2.  China  will  adopt  policies  based  on  cooperation  with  foreign 
nations  in  order  to  realize  the  modernization  project. 

(1)  Necessity  of  importing  advanced  technologies,  capital  and 
plants  from  advanced  nations. 

(2)  Long-term  commitments  of  cooperative  relations  by  long-term 
trade  agreements  and  others  in  order  to  achieve  expanded  and  balanced 
trade. 

(3)  Gradual  rationalization  of  the  nature  of  the  Chinese 
economy. 

(4)  Reduced  "tension  against  the  USSR"  because  of  the  limited 
capability  of  her  defense  budget. 

3.  Concerning  the  economic  policies,  more  reasonable  and  prac¬ 
tical  approaches  to  problems  common  in  developing  nations  will  be 
emphasized. 

(1)  population  pressure 

(2)  establishment  of  employment  onportunities 

(3)  improvement  of  labor  productivity  and  creation  of  jobs 

(4)  self-supply  of  food  by  increased  agricultural  productivity 

(5)  investment  in  industrial  development  by  taking  effects  of 
industrial  relations  into  account 

(6)  priority  setting  of  investment  and  consumption 

(7)  gradual  distribution  of  capital  investment 

(8)  promotion  of  export-oriented  industry  and  those  which  sub¬ 
stitute  for  imported  goods 

(9)  multiple-angle  trade  policy 

For  references,  we  show  the  long-term  prospect  of  the  Chinese 
economy  and  society  projected  by  the  research  organization  and  spec¬ 
ialists  of  China  problems.  Their  opinions  have  the  following  common 
views:  (1)  political  stability  in  China  will  slowly  improve;  (2)  hin¬ 

drance  to  development  of  the  Chinese  economy  is  the  infra-structure 
such  as  agriculture,  productivities  of  basic  industries,  electricity 
and  transportation.  Development  of  these  fields  will  be  an  important 
problem;  (3)  her  foreign  policy  will  be  based  on  cooperative  principles. 


TABLE  1-44.  Major  problems  in  the  Chinese  economy 
and  society  (1976-1985) 


2 

a  ft  a  & 

3 

*$  tv  m  % 

mmm ■■■ ■■■ 

4 

*  « 

(D€IR*>E*'Oftw 

I2)ff ta ^  **•*- 

(mtit  •  a  sms** 

f  >>  ?  t-  Mi* 

«h«ns 

* 

dH<vD2n«R 

(2) it£^MM4><b9 
«**£»*« 

(3) *3«#k»BN 
<4)*ftrt«Za‘'b«ftrt 

2 

9  /o 

(7H»ftk*2i<oMft 

uicxtfnffff  (8)«#tt<naw«o*2 

(3)ftftft*<o&£*£  <!»£*#•  hodJflWia 

(4XX).  as-f  V7  7*  (T»ff¥) 

j  uoftttklRffiofteRiE 

(s>)ffl-  81*0  7  y^9 

/A 

(6)«i2jt*<o*0t* 

n 

^DttfliiKSifwaa 
(2H*«  ftHIflMItt  M 
(3)-f  f  *•  «  *-£««• 

(«)**•  HA»#«a 
rtf«a.«@a 
(S)MSft  •  RUt 

(2) a«Ma«Rttai» 
0)7$  '/»«■  >  -  o  , 

>*R4M5«ftA 

WSRtt»)i*J|A 

(3) 7$  TV  R  ft  S  A 

^AoMDI  ^vmiJ  •  a*  •  liNftwtflt 

(2>ft*<0£ftn  It -It  ►  *  •  *  7  7  fOftftjM 

(3>ftttiK*nR:ft£%  (8)*»*« 

(4) **«tto  *.««*«  (9»**a« 

(5) R*.#aiSl± 

(6HtifNT7  y  HJftft 

A 

H 

4  OOiftftftft 

m&u 

r «««*** 

1  0  J 

(19  7  S— 19  8  5) 

•  tta 

as  •  tmnms.it 

(2«a*h#  •  mm  •  s 
**«#***»  '> 
-*-■>,  y 
(3>«isn  •  nrir.iMi 

(4«t  •  at*  •  *m#«o 

nans 

*W**«MftSSft 
ntinnsam  fttt 
£ 

imnz&&»iii*n 

fc*>«ftttUE* 

(3)QK7t7$naMHN 

/9 

ft*  •  XU  •  SB  •  W*$5*«oatt(ta* 

- 

zo 

was  a 

*fa»**«**it 

(2H  <•  #-»♦ 

UHftflt*  ,  » 1 

(4)T  9/91-  in  * 

*.  tta.  *mtta 
(sttaaft.  Taw* 
n*m 

TT£ 

(i>7$ntta  •  «*«o 

mn-rns 
(2  mtumn 

uaiattinaitoH- 

(4)7$  v  MR  n  ttR 

mft*  X*MOT  SAI  -SX 
(2)X*»rl)l-*rt*»«T  s.il  vx 
(SHtMtt*  ■/»•/)  (ft  Ac*  5  *ft*¥ 
(4«RX«ft(7£*V8o^ft*lt 
(*)*»•  US#*)* 

(8>ft»7}ftJlktt*#*« 

*/ 

»a«£ 

mm* -ft 

(1  979—91  ) 

*fc&MBmnmm 

cnb •  ?jaa  • 

aaicaasvo* 

* 

0Mi£snoaa 

(4«.«OSft 
(iiARdtft*  •  *ax 
TlftaflSNS 

*tw*9mMniin 

Lift 

wirazuRjfc** 
SWn^i  vx 
(3)aa*7 $7V«if»'; 

1  yx 

u^ftftft*  ( Aft&ttT«a«o*<t.  aa*«ff«*a. 
ftft$9*M«34IXi7'ft  ) 

(2«**ftft)(ftao«'>  t  ns 
o mmmtnx.  *ax**»*a«i»fta!«i*«»ft 

•a 

•atma* 

(2)££M«<r>N« 

0)RRR*a»fl«W 

a 

(4ttiMfo«lt 

(S*»B*ft*k*«k 

ntm 

<6>3t*ft.  Nftftttft 
oftMIt 

(7)*ft**fc)ft7j»ll 
<s«8Wt*<r>Rrtj*tt 
(UK?,  8  5?  ) 

30 

(1) -M,*»¥-fcH* 
*»& 

(2) 7$  y  HR  i  ft*  7  i> 
Till)* 

0M7«M*oa* 
(4X«mmRn*(i 
(S)»3ttJ$i;«l75  !) 

7/ 

(DRIB ANAL  a  -  X  k  Sttftft nm-K 

BJRftSDft  k  C  Eft  J  (  ft*  k  Xl.  «mkft$$.  **•» 
ft*  k  ) 

(3>4ft<t  t  r = a  -s  j  r  E«ft  j  r  ***  jmn*?* 

■  +■- 

<4)T'*  /x  )  i/-  >,  yftRktta^ft 
<S)«$aft8aifl*  (  BB  •  Xtt  •  tt ftfttt.  **«»*  ) 
(t>ft*£fta**'>±Jft.  8RK*. 

(7) ft*  Xrf.XiSSft  (*►*»,  ) 

(8) * 

(9)itiift5lki$iftftff<7>NS 

- - - 

45 


Key  to  Table  1-44.  1)  policy  area;  2)  domestic  policy;  3)  foreign 
relations;  4)  social  and  economical  problems;  5)  assignments  and 
problems;  6)  present  status;  7)  (1)  policy  after  the  death  of  Mao 
Tse  Tung  establishment  of  leadership  (2)  adjustment  of  the  left 
and  right  groups  (3)  adjustment  of  communist  party,  people's  liber¬ 
ation  army  and  technocraft  political  groups;  8)  (1)  continued  con¬ 
frontation  between  China  and  USSR  (2)  from  the  self-reliance 
policy  towards  closer  relations  with  Japan,  Europe  and  USA  (3) 
cooperation  with  the  third  world  (4)  from  revolutionary  policies 
to  economical  foreign  policies;  9)  (1)  economical  backwardness 

(2)  stagnation  of  agricultural  production  (3)  low  productivity  of 
basic  industries  (4)  bottlenecks  such  as  electric  power  and 
social  infrastructures  (5)  imbalance  between  heavy  industry  and 
light  industry  (6)  immature  peripheral  industries:  10)  (7)  rela¬ 
tion  between  the  central  and  rural  governments  (8)  establishment 
of  scientific  and  technological  education  (9)  employment  problems 
of  young  workers  (10)  correction  of  differences  between  urban  and 
agricultural  areas  (11)  policy  news;  12)  (1)  establishment  of 
political  stability  (2)  system  of  leading  the  (illegible)  group 

(3)  transition  from  ideological  trends  to  political  trends  (4) 
avoidance  of  political  disturbances  such  as  the  Cultural  Revolution 
and  the  Gang  of  Four  (5)  systematization  and  democratic  policy; 

13)  (1)  avoidance  of  border  disputes  (2)  maintenance  of  the  present 
status  of  Formosa  problems  (3)  worsening  of  relations  with  USSR, 
introduction  of  European  military  technologies  (4)  introduction 
of  advanced  technologies  from  Japan,  Europe  and  USA  (5)  expansion 
of  foreign  trade;  14)  (1)  population  control  (2)  productivity  of 
agriculture  (3)  expanded  capacity  of  basic  industries  (4)  basic 
constructions  in  priority  (5)  increased  willingness  in  production 

(6)  introduction  of  plant  technology  from  advanced  nations;  15) 

(7)  modernization  of  electricity,  railroads  and  ports,  elimination 
of  bottlenecks  (8)  job  establishment  (9)  education  of  engineers; 

16)  four  modernization  policies  and  "National  Economy  Announcement 
of  10-year  Project"  (1975-1985);  17)  (1)  policy  decision,  planning, 
adjustment;  administrative  organization  (2)  leadership  of  the 
national  projects,  economy,  basic  construction  committees  (3) 
adjustment  between  the  long  term  and  short  term  plans  and  among 
individual  sections  (4)  adjustment  of  benefits  in  army,  agricul¬ 
tural  areas  and  cities;  18)  (1)  a  long  term  trade  treaty  for 
stabilizing  foreign  trade  relations  (2)  increased  export  in  order 
to  increase  foreign  payments  ( 3 )  cooperation  with  Japan,  Europe 
and  USA;  19)  policies  for  modernization  of  agriculture,  industry 
and  defense;  20)  obstructions;  21)  (1)  old  age  of  leaders  (2) 
ideological  struggles  (3)  generation  gaps  (4)  policies,  planning 
and  executive  powers  of  technocrats  (5)  dissatisfaction  of  the 
lower  class  generation  of  the  Cultural  Revolution  and  youth; 

22)  (1)  capability  of  absorbing  foreign  technologies  and  capital 
and  its  speed  (2)  payment  capacity  (3)  struggle  between  different 
lines  of  the  open  economy  policy  and  reactions  (4)  dealing  with 
USSR;  23)  (1)  imbalance  between  agriculture  and  industry  (2) 
imbalance  of  capital  in  different  sections  of  industry  (3)  trade 
deficit  due  to  import  of  advanced  technology  and  plants  (4) 
inefficiency  of  economic  operation  and  business  management  (5) 
bottlenecks  of  electricity  and  railroads  (6)  labor  employment  and 
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lack  of  technicians;  24)  revision  of  the  plan  and  adjustment  news 
(1979-81);  25)  (1)  adjustment  of  policy  targets  (2)  agreement  con¬ 
cerning  priority,  method  and  speed  of  achieving  targets  (3) 
expulsion  of  the  extreme  leftist  reaction  (4)  reflection  of  the 
public  mood  (5)  adjustment  of  interests  between  the  People's 
Liberation  Army  and  the  Communist  party  bureaucrats;  26)  (1)  the 
upper  limit  of  carrying  foreign  loans  (2)  balance  between  the 
"self  reliance"  and  dependence  on  foreign  nations  (3)  balance  of 
dependence  on  Japan,  Europe  and  USA;  27)  (1)  emphasis  on  agricul¬ 
ture  (strengthening  the  lower  organization  of  the  people's  corpora¬ 
tion,  recognition  of  privately  owned  farms  and  price  increasing 
of  agricultural  products)  (2)  reduction  of  the  investment  plan  for 
basic  construction  and  adjustment  (3)  promotion  of  light  industry 
for  export  such  as  agricultural  product  processing  and  food  industry; 
28)  assignments  and  problems;  29)  (1)  health  of  Ten  Shiao  Pin  (2) 
adjustment  of  the  left  and  right  (3)  interpretation  of  Mao's  idea 
of  revolution  (4)  establishment  of  a  political  system  (5)  separa¬ 
tion  of  the  Chinese  Communist  party  from  the  general  public  (6) 
organization  of  the  Cultural  Revolution  generation  and  the  after¬ 
war  generations  (7)  centralization  of  the  power  and  regional  dis¬ 
tribution  of  the  power  (8)  political  responsibility  of  the  economic 
planning  (1980,  1985);  30)  (1)  ideology  and  closer  relations  with 
Japan,  Europe  and  USA  (2)  relation  with  USSR  and  southeastern  Asia 
problems  (3)  dealing  with  Taiwan  (4)  securing  export  markets  (5) 
leadership  in  the  third  world;  31)  (1)  needs  for  improving  the 
level  of  the  living  standard  and  increased  welfare  (2)  production 
efficiency  and  "three  differences"  (agriculture  vs.  industry,  urban 
and  agricultural  areas,  white  collar  and  blue  collar)  (3)  modern¬ 
ization  and  ideologies  such  as  "three  into  one",  "three  combina¬ 
tions"  and  "running  capital"  (4)  effects  of  demonstration  and 
social  dissatisfaction  (5)  increased  financial  load  (defense, 
education,  welfare,  basic  construction,  etc.)  (6)  the  upper  limit 
of  increase  of  the  agricultural  productivity  and  natural  disasters 
(7)  preparation  for  industry  and  foundations  of  living  (removal 
of  bottlenecks)  (8)  elite  education  and  discrimination  (9)  adjust¬ 
ment  of  planned  economy  and  market  economy 
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Key  to  Table  1-45.  1)  check  point;  2)  degree  of  political  stabi¬ 

lity;  3)  characteristic  point  of  the  current  political  power  is 
of  its  line  of  practicality  in  priority.  However,  depending  on 
the  successor  of  this  practical  group  (especially  Ten  Shiao  Pin), 
return  of  the  Cultural  Revolution  is  not  impossible  -  0  there  are 
some  conflicts  within  this  practical  group  but  the  line  of  "modern¬ 
ization"  will  in  principle  be  continued  -  0  if  the  Cultural  Revo¬ 
lution  group  becomes  dominant,  the  "self  reliance"  line  will  be 
emphasized;  4)  mechanism  of  the  system;  5)  0  vertically  divided 
administration  -  0  lack  of  statistics  -  incomplete  planning  of 
the  planned  economy;  6)  economic  side;  7)  education;  labor  force; 
8)  judging  from  changes  of  the  number  of  junior  high  graduates 
(1.49  millions  in  1949  -  23.92  ^  34.27  million  in  1973)  and  those 
of  natural  science  universities  (6.3  thousands  in  1949  -*■  76.5 
thousands  in  1973) ,  the  level  of  education  has  reached  a  certain 
steady  level;  10)  0  it  is  estimated  that  young  labor  forces  are 
abundant  and  fully  employed;  11)  resources;  10  (con'd)  0  however, 
there  are  4,000,000  unemployed  people  and  20,000,000  youths. 

Success  of  modernization  will  be  decided  by  whether  employment 
opportunities  for  these  people  can  be  created  in  the  future  or  not; 
12)  o  all  sorts  of  mineral  resources  are  abundant;  however,  the 
focal  points  of  the  speed  of  their  exploration  and  development 
will  be  transportation,  infrastructure  introduction  of  foreign 
technologies,  merging  and  the  possibility  of  the  PS  method;  13) 
accumulation  of  capital  and  investment;  14)  (a)  changes  of  domestic 
and  international  situations  affecting  the  possibility  of  importing 
foreign  technologies  (b)  improving  the  living  standard  of  the  con¬ 
sumers  is  a  political  promise  made  by  the  Chinese  government.  How¬ 
ever,  the  tempo  of  material  production  has  a  limit.  Therefore, 
this  improvement  won't  be  realized  soon  (c)  military  side:  Although 
tensions  against  the  USSR  and  Vietnam  will  remain,  the  defense 
budget  will  not  increase  greatly  from  the  present  level  (10^20!? 
of  the  annual  expenditures)  (d)  production  section — balance  among 
individual  production  sec-cions.  How  far  can  the  infrastructure 
be  prepared?;  15)  technology;  16)  0  can  the  Chinese  technology, 
which  is  behind  advanced  nations  by  20-30  years,  catch  up?;  17) 
conclusion;  18)  (0)  the  line  of  modernization  will  in  principle 
be  continued  (Q)  if  political  stability  is ’high  in  the  mid-term, 
the  policy  of  emphasizing  economic  efficiency  will  continue; 

(o)  however,  economic  growth,  even  if  successful,  will  be  at  nu.st 
^1%  because  of  various  restrictions;  19)  reference:  ME I  report  1, 
p.  65 
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Figure  1-16.  Scenario  of  development  of  the  Chinese 
economy 


Key  to  Figure  1-16.  2)  prepositions;  3)  population  increase;  4) 

agricultural  depression  because  of  stagnated  productivity  and 
natural  disasters;  5)  political  party  struggles  and  failure  of  the 
5-year  plan;  6)  tense  foreign  relations  and  self-reliance  policy; 

7)  stagnation  and  imbalance  of  technical  development;  8)  labor 
force;  9)  political  backwardness;  10)  policy  of  closer  relations 
with  Japan,  Europe  and  the  USA;  11)  gap  between  development  of 
defense  technology  and  industrial  technology;  12)  TARGET  popula¬ 
tion  control* /^establishment  of  a  job  market;  14)  emphasis  on  agri¬ 
cultural  policies  -  o  mechanization  -  0  fertilizer  -  0  irrigation 
projects,  etc.;  15)  0  growing  out  of  the  economical  backwardness  - 
o  economic  growth  of  high  growth  rate;  16)  policy  of  international 
cooperations;  17)  introduction  of  technology  from  Japan,  Europe  and 
the  USA;  18)  (main  conditions);  19)  (TR  note:  from  left  to  right, 
column-wise)  -  growth  of  labor  concentrated  industry;  proper  dis¬ 
tribution  of  labor  forces;  Improved  living  standards  - 
agricultural  machine  industry;  chemical  fertilizer  industry; 
increased  willingness  of  production;  preparation  of  agricultural 
foundations  -  political  stability;  capital  investment  of  high  ratio; 
productivity  of  basic  industry;  removal  of  bottlenecks;  Improved 
efficiency  of  business  management  -  reduced  tension  against  the 
USSR;  closer  relations  with  Japan,  Europe  and  the  USA;  introduction 
of  foreign  capital;  restriction  of  defense  expense;  expansion  of 
foreign  trades  -  technical  education  and  training;  R  &  D  investment; 
production  system  technique;  limit  of  self-development;  20)  major 
problems  and  assignments;  21)  (1)  establishing  self-supply  of  food 
(2)  improving  the  living  standard  (increased  income  and  production 
of  consumer  goods)  (3)  increased  production  capacity  of  basic 
industries,  such  as  steel,  chemicals  and  electricity  (4)  founda¬ 
tion  of  industries,  su'cn  as  railroad  and  communication  (5)  creation 
of  employment  opportunities  (light  industry)  (6)  efficient  capital 
investment  in  equipment;  22)  (a  scenario  of  the  long  term  develop¬ 
ment  of  the  Chinese  economy);  23)  political  line;  24)  foreign 
relations;  25)  economic  policy;  26  )  technical  development;  27) 
o  considering  the  past  experience,  extreme  conflicts  among  polit¬ 
ical  lines  will  be  avoided  -  0  economic  policy  in  priority  -  0 
in  a  long  term,  the  line  of  the  present  power  will  continue  -  0 
development  of  political  organizations;  28)  0  direction  toward 
reduced  tension  against  the  USSR  -  0  closer  relations  with  Japan, 
Europe  and  the  USA  from  various  angles  -  0  progress  of  cooperative 
foreign  policy  -  0  expansion  of  foreign  trades  -  0  positive  intro¬ 
duction  of  foreign  capital  -  0  maintenance  of  the  present  situation 
concerning  Taiwan  -  0  avoiding  border  disputes;  29)  0  establishing 
a  certain  level  of  growth  rate  -  0  growing  out  of  economy  of  under¬ 
developed  nations  -  0  emphasis  on  agriculture  -  0  increased  pro¬ 
ductivity  of  basic,  heavy  and  chemical  industries  -  0  removal  of 
bottlenecks  in  electricity,  railroads,  transportation  and  commu¬ 
nication;  30)  o  transition  from  the  USSR  type  technology  system 
to  the  European  system  -  0  reexamination  of  primitive,  self- 
reliance  -  o  development  and  introduction  of  design,  production 
and  management  techniques  -  0  defence  technology  reaches  a  certain 
level  (army  fire  power,  air  force  interception  capability,  res¬ 
tricted  nuclear  retaliation  power) 
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Key  to  Table  1-46:  1)  research  organization,  specialist;  2)  poli¬ 

tical  movement;  3)  economic  movement;  4)  source;  5)  Professor 
Charles  Shram;  6)  0  In  a  long  term,  influences  of  the  revolutionary 
ideology  by  Mao  decreases  and  a  realistic  practical  line  will  be 
followed  -  o  conflicts  between  China  and  the  USSR  will  continue 
since  this  is  a  conflict  of  nationalism;  7)  0  the  Chinese  economy 
is  still  that  of  a  backward  nation.  In  the  future,  more  efforts 
will  be  made  for  economic  development;  8)  speech  at  the  China 
Problem  Conference  in  England  (1977-9);  9)  Senior  research  staff 
W.  Cratt  (Oxford  University);  10)  0  after  the  purge  of  the  Gang  of 
Four,  the  policy  of  compromising  the  left  and  right  is  expected 
to  continue  -  0  however,  policy  debates  between  the  left  and  right 
concerning  economic  policy  will  be  actively  debated;  11)  0  the 
Chinese  5-year  plans  have  not  succeeded  -  0  the  bottleneck  of  Chinese 
economy  is  agricultural  problems.  A  large  investment  in  agricul¬ 
tural  development  is  necessary  -  0  the  5th  economic  plan  (1976-80) 
also  stumbled  from  the  beginning  because  of  political  chaos,  the 
Ka-sen  earthquake,  Shanghai  labor  strike,  the  Koshu  incident  and 
natural  disasters  in  agriculture  -  0  there  are  limits  to  agricult¬ 
ural  development  of  Taisai  type  and  industrial  development  of  Taikei 
type;  12)  individual  hearings  (1977-9);  13)  military  problem  spec¬ 
ialist  -  Hans  Heimann  (Land  Corp.)  Kenneth  Hunt,  English  Strategy 
Research  Institute)  Russell  Spur,  Far  Eastern  Economic  Review, 

Jugo  Wakamatsu;  14)  0  confrontation  between  China  and  the  USSR  will 
continue  for  the  next  10-20  years  because  of  many  reasons,  such  as 
ideology,  nationalism,  nuclear  war  strategy  and  economic  policy  - 
0  the  Chinese  people's  liberation  army  has  to  strengthen  its  mili¬ 
tary  power  for  confronting  the  USSR;  therefore,  it  will  tend  to  be 
separated  from  politics  and  be  specialized  -  0  out  of  120  divisions 
of  the  Chinese  army,  64  divisions  (53?)  are  placed  along  the  border 
with  the  USSR;  15)  0  the  military  power  is  at  the  level  of  the  1950' s 
-  0  with  the  intensification  of  the  USSR  military  power  in  the  far 
east,  modernization  of  "defense  technology"  and  "defense  industry" 
is  urgent  -  0  the  defense  expense  (GNP  10?)  and  defense  Industry 
production  are  both  the  upper  limit  of  the  modernization  plan  of 
agriculture  and  industry  -  0  necessary  to  modernize  the  bottom 
line  and  peripheral  industries  (number  of  parts:  sewing  machines 
102,  radio,  television  and  manufacturing  tools  10 3 ,  automobiles  10 4 , 
jet  planes  105,  rockets  106);  16)  individual  hearings  (China  Review 
1978)  -  USA  Economic  Joint  Committee  -  Research  paper  from  Rand  Corp; 

17)  Hisao  Maeda  -  Chinese  economy  specialist  (Defense  Research 
Institute)  -  Goro  Tagawa  (editorial  staff,  Yomiuri  Newspaper); 

18)  o  the  rate  of  population  increase  was  ^2%  in  the  past  and 
efforts  have  been  made  to  lower  it  to  ''-I?  -  0  because  of  limited 
agricultural  land  (area  about  11?  of  the  total  area  of  China), 
agricultural  development  is  a  bottleneck  of  the  Chinese  economy  - 
0  high  economic  growth  is  very  difficult  -  0  the  "four  moderniza¬ 
tions"  includes  (1)  mechanization  of  agriculture  to  increase  its 
productivity  and  irrigation  and  other  agriculture-related  problems 
(2)  construction  of  large  plants  of  oil  and  chemical  Industries  (3) 
crude  oil  production,  electricity,  energy  for  steel  production  and 
increased  productivity  of  basic  industries  (4)  development  of 
industrial  Infrastructure,  such  as  transportation  and  communication 
(5)  increased  productivity  of  various  machine  manufacturing  industry  - 
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they  are  all  indispensable  -  0  development  by  capital  investment 
in  priority  and  decision  of  capital  distribution  must  be  reason¬ 
ably  executed;  19)  "Chinese  economy"  Kyoiku-sha  (1978)  -  "China 
Review  1978  -  individual  hearings;  20)  Tadao  Ishikawa  (keio  Univer¬ 
sity);  21)  the  past  3  years  history  of  China  is  a  history  of 
political  confrontation  between  the  left  and  right  of  the  Chinese 
Communist  party  (1)  the  left  line.  -  idea  of  continued  revolution 
of  Mao  (2)  the  right  line  -  practical  moderate  line  (Ryusho-ki, 

Ten  Piao  Pin)  -  0  the  amplitude  of  the  left  and  right  confrontation 
will  decrease  in  the  future.  The  right  line  supporting  department 
of  state.  People's  Liberation  Army,  bureaucrats  and  business  groups 
-  o  however,  in  a  short  period  of  time,  the  Ten  Shiao  Pin  and 
Kakoku  Ho  system  is  unstable;  22)  0  People's  expectation  on  econ¬ 
omic  development  is  great  and  economic  problems  can  become  poli¬ 
tical  problems  -  0  "there  are  many  obstacles  to  the  10-year  plan 
aiming  at  four  modernizations"  and  its  speed  will  decrease  (1) 
payment  capability  of  China  (2)  science  education  destroyed  during 
the  Cultural  Revolution  (3)  the  attitude  of  a  small  manufacturer 
type  in  the  agricultural  society  (4)  contradiction  between  increased 
productivity  and  stagnation  of  employment  opportunities  (5)  dis¬ 
satisfaction  of  youth  in  the  lower  classes;  23)  lecture  "the 
present  and  future  of  the  Chinese  Communist  Party'/  June  1979; 

24)  Omihiro  Okada  (correspondent  of  Nikkei  Newspaper  in  Peking); 

25)  o  establish  major  organizations  of  the  department  of  state, 
such  as  the  Ten  Shiao  Pin  power  group.  Communist  Party  organiza¬ 
tion,  propaganda  foreign  communications,  the  center  of  the  people's 
liberation  army  and  the  national  economic  planning  committee  - 

o  the  confrontation  between  the  left  and  right  is  expected  to  sur¬ 
face  in  1980-85  -  return  of  the  leftist  (revolutionary  group)  is 
possible  -  o  criticism  of  the  right  party  of  its  inclination  to 
the  western  nations,  failure  of  economic  plans  and  flaws  of  intro¬ 
ducing  western  technologies  -  0  health  of  Ten  Shiao  Pin  is  a  key 
factor;  26)  expectation  of  the  people  from  the  economic  development 
is  great.  Effects  of  demonstrations  by  advanced  nations  in  the 
west  and  Japan  -  0  many  flaws  of  planned  economy  (1)  lack  of  stat¬ 
istics  -  o  lack  of  knowledge  of  Industry  (3)  gap  between  supply 
and  demand  (4)  unpreparedness  of  the  products  flow  system  (5) 
black  market  (6)  elite  education  (7)  trial  and  error  of  method 
of  business  management;  27)  lecture  "Ten  Shiao  Pin's  China", 

April  1979 
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Kev  to  Table  1-46  (continued):  1)  research  organization,  special¬ 
ist;  2)  political  move; 3)  economic  move;  4)  source;  5)  Kazuo 
Yamauchi,  Chinese  Economy  (Hosei  University);  6)  long  term  trends 
after  the  Cultural  Revolution  -  positive  approach  towards  large 
scale  industries  and  advanced  technology  -  intensification  of 
foreign  economic  exchanges  -  sound  business  management  -  transition 
from  an  agricultural  nation  to  an  industrial  nation  -  from  the 
"domestic  method"  to  the  "Western  method"  -  a  "walk  on  two  feet" 
type  industrialization  plan  (large  industries  in  the  center  and 
middle  and  small  industries  in  rural  areas)  -  correction  of  excess¬ 
ive  and  prejudices  -  in  a  long  run,  industrialization  of  China 
will  smoothly  progress;  7)  "How  to  understand  the  Chinese  Economy" 
Nikkei  Newspaper,  1977;  8)  Nikkei  Center;  9)  a  major  cause  of 
economic  chaos  of  China  in  the  past  is  political  instability; 
therefore,  emphasis  will  be  put  on  compromising  lines  both  domes¬ 
tically  and  internationally  -  the  Chinese  military  power  is  behind 
those  of  the  USSR  and  the  USA  by  10-20  years.  A  long  term  policy 
of  "detente  with  USA  and  USSR"  will  be  adopted;  10)  the  living 
standard  of  China  is  low  but  the  growth  potential  of  China  is  high  - 
conditions  for  accelerating  the  growth  are  (1)  high  quality  labor 
force  (2)  increased  productivity  by  industrial  policies  and  intro¬ 
duction  of  foreign  technologies  and  capital  (3)  natural  resources, 
such  as  oil,  are  abundant  -  obstacles  are  (1)  instability  of 
agricultural  production  (2)  political  instability;  11)  "Study  of 
economic  relations  between  Japan  and  China"  (1970);  12)  USA  Senate 
and  Congress  Joint  Economic  Committee;  13)  political  move)  (1) 
Chinese  politics  is  potentially  unstable  (2)  "the  compromising  line" 
and  "international  cooperation  line"  greatly  depend  on  changes  of 
international  environments  surrounding  China  (against  the  USA  and 
the  USSR)  (3)  judging  from  the  past  political  move  of  China,  it 
is  quite  possible  that  the  leftist  group  supported  by  the  military, 
young  generations  in  agricultural  areas  and  dissatisfied  grbups  of 
the  Cultural  Revolution  will  return  and  gain  a  power  around  1980 
(4)  in  that  case,  the  power  of  the  central  government  will  decrease 
and  the  power  of  the  military  will  increase  -  (Factors  for  promoting 
economic  growth)  (1)  Investment  which  is  about  1/4  of  GNP  (2) 
investment  in  basic  construction  in  agricultural  areas  (3)  control 
of  military  expense  (4)  progress  of  industrial  technology  (5) 
increase  of  foreign  trade  balance  (6)  increase  of  individual's 
consumption  (7)  population  control  (8)  political  stability  - 
(Factors  obstructing  the  economic  growth)  (1)  "self  reliance" 
ideology  (2)  political  confrontation  between  the  left  and  right 
(3)  agricultural  depression  (4)  backwardness  of  electricity  and 
transportation  sections  -  (overview  of  industry)  (1)  mechanization 
of  industry  is  the  key  for  "four  modernizations"  (2)  in  order  to 
overcome  shortages  of  electricity,  it  must  be  increased  1.3-1. 4 
times  faster  than  industrial  production.  Therefore,  import  equi¬ 
valent  of  300  million  dollars  of  electric  generators  and  facilities 
is  necessary  in  1978-1985  (3)  supply  of  electricity  which  enables 
making  the  average  industrial  production  of  10$  is  impossible;  14) 
(overview  of  industry)  (1)  chemical  fertilizer  plants  will  be 
Imported  and  agricultural  production  will  improve  (2)  even  if  the 
target  of  4x10®  tons  in  1985  may  not  be  realized,  production  per 
capita  will  greatly  Increase  (3)  demand  for  fertilizer,  irrigation 
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Key  to  1-46  continued:  facilities  and  labor  forces  increases 
because  of  multiple  harvesting  -  (foreign  trade)  (1)  dependence 
of  China  on  foreign  trades  is  low  {^5%)  (2)  imports  will  supple 
ment  domestic  production  (3)  expansion  of  foreign  trade  depends 
on  increase  of  export  of  oil  and  light  industry  products 
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Key  to  Table  1-46  (continued):  1)  research  organization, 
specialist;  2)  political  move;  3)  economic  move;  4)  source; 

5)  Toshihiko  Kinoshita  (Foreign  investment  Research  Institute 
of  Japan,  Export  and  Import  Bank);  6)  (political  line)  -  in 
order  for  China  to  steadily  realize  the  economic  development 
plans  she  has  to  introduce  new  mining  and  industrial  technology 
and  capital  from  foreign  countries;  therefore,  she  will  try  to 
establish  a  long  term  stable  political,  diplomatic  and  trade 
relations  with  major  trading  nations  -  the  basic  policy  will  be 
pursuit  of  "economic  reasonableness"  and  expanded  balance  of 
trades  -  (tasks  of  Chinese  economy)  (1)  reduction  of  large  popu¬ 
lation  pressure  (2)  increased  production  of  food  and  agricultural 
products  for  industrial  use  (3)  mechanization  of  agriculture  and 
creation  of  a  large  number  of  employment  opportunities  (4)  expanded 
industrial  production  (5)  expansion  of  the  transportation  system 
(6)  energy  production  (7)  expansion  of  investment  capital  - 
(trade  policy)  (1)  support  of  industrial  policies  (improvement 
of  capability  of  basic  industries,  productivity,  removal  of 
bottlenecks,  energy  exploration,  export,  increased  food  production) 
(2)  increased  balance  of  trade  (3)  balance  between  loan,  invest¬ 
ment,  aid  and  "self-reliance"  (4)  harmony  between  imported  plants 
and  technologies  and  the  domestic  technology  system;  7)  (macro 
movement)  -  the  present  income  and  consumer  level  in  China  are 
below  the  average  in  the  world.  Modernization  of  Chinese  economy 
is  a  long  term  important  target  of  China  -  the  long  term  actual 
growth  rate  of  Chinese  economy  (1952-1975)  is  the  annual  average 
of  5-8%.  However,  in  the  long  run,  the  growth  rate  and  population 
increase  will  be  7.5?  and  1.3?  respectively  -  GNP  per  capita  in 
2000  A.  D.  is  estimated  to  be  $1344  (price  in  1975)  -  (Future 
development  of  industrial  policies)  (1)  thorough  practice  of 
graduated  capital  distribution  (2)  improved  productivity  in  resource 
development  and  industry  (optimal  locations,  large  scale,  modern¬ 
ization  improvement  of  the  present  facilities,  combined  and 
specialized  work,  standardization  of  products,  reduction  of  original 
cost  of  products,  establishment  of  transportation  systems)  (3) 
increase  of  agricultural  productivity  (multi-harvesting,  use  of 
chemical  fertilizers,  mechanization  of  agriculture,  preparation 
of  infrastructures)  (4)  multi-phase  operation  of  the  agricultural 
section  and  promotion  of  agricultural  industrialization  (absorption 
of  excess  labor  forces  in  agricultural  areas,  increase  of  farmer 
income)  (5)  assignment  of  separate  roles  to  large  and  small  and 
medium  factories  (advantage  of  the  scale  and  labor  concentration) 

(6)  removal  of  obstacles  to  production  (electric  power  generation 
and  transportation)  -  (Industrial  policy)  (1)  priority  order  of 
capital  investment  distribution  (basic  industry  of  steel  and  non¬ 
iron,  agriculture-supporting  industry,  heavy  machine  industry, 
light  industry,  durable  consumer  goods)  (2)  balance  among  indivi¬ 
dual  industries  and  effective  capital  investment  ("Effects  of 
forward  relations"  and  "effects  of  backward  relations")  (3) 
industrial  policies  corresponding  to  consumption  structures  (from 
"daily  necessities"  to  "durable  consumer  goods")  (4)  industrial 
policies  for  creating  employment  (annually  6-8  million  additional 
employment  opportunities);  8)  "performance  of  the  economic  devel¬ 
opment  in  China  and  future  industrial  and  trade  policies",  March 
1978. 
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II.  TECHNOLOGY  IN  CHINA 


II-l.  Process  of  technological  development  in  China. 

The  process  of  development  of  scientific  and  industrial 
technologies  in  China  may  be  understood  by  the  following  three 
stages : 

The  first  stage  (1949-60)  technological  development  by  introduc¬ 
tion  and  absorption  of  Soviet  technology  - 

the  second  stage  (1960-70)  based  on  the  Soviet  technology  system, 
"self-reliance":  domestic  technology  was  developed  - 

the  third  stage  (1970  -  )  introduction  of  advanced  Western 

technology. 

However,  evaluation  of  the  level  of  the  Chinese  technology 
differs  considerably  depending  on  positive  evaluation  and  nega¬ 
tive  evaluation. 

Positive  evaluation 


1.  China  succeeded  in  making  the  first  atomic  bomb  in 
October,  1964,  and  in  June,  1967,  she  succeeded  in  hydrogen  bombs. 
In  April,  1970,  she  succeeded  in  launching  the  first  satellite. 
Therefore,  China  seems  ahead  of  Japan  in  the  forefront  military 
technology,  such  as  nuclear  weaponry,  missile  ,  artificial  satellite 
and  Jet  planes. 

2.  The  rocket  industry  has  a  feature  which  involves  fine 
processing  of  10^  parts  and  is  a  system  industry.  It  demands  the 
most  advanced  technology.  China  is  already  at  a  high  level  in 
this  field  and  the  level  of  Chinese  scientific  technology  should 
be  highly  estimated. 
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3-  In  China,  differing  from  democratic  societies,  one 
can  carry  on  technological  research  and  development  by  ignoring 
costs.  Although  there  are  some  imbalances  in  the  technology 
system,  emphasis  was  put  on  development  of  military  science, 
technology  and  basic  industrial  technology. 

4.  Almost  30  years  have  elapsed  since  the  independence  of 
China.  Starting  with  the  introduction  of  Soviet  technology, 

China  went  through  four  economic  plans.  The  design  technology 

of  China  started  by  copying  imported  machines  is  now  at  the  stage 
of  proceeding  her  own  way. 

5.  Under  the  authority  of  the  Science  Academy,  which  has 
been  playing  a  central  role  in  development  of  science  and  tech¬ 
nology  in  China,  more  than  130  scientific  research  institutes  were 
built.  It  is  estimated  that  the  budget  for  research  and  develop¬ 
ment  is  ^ 1 %  of  GNP  and  the  number  of  scientists  are  110,000, 

600,000  engineers  and  the  total  number  of  researchers  are  about 

1,200,000. 

6.  Chjna  is  positively  importing  large  scale  plants  from 
Europe  and  Japan  in  the  basic  industries,  such  as  steel,  chemical 
and  shipbuilding.  Also,  most  of  those  plants  are  the  most  advanced 
types  in  Japan  and  Europe.  Automobile  production  in  China  has 
already  reached  the  level  of  30,000  vehicles  annually.  As  seen 
from  these,  China  is  capable  of  introducing  the  most  advanced 
technology  from  foreign  countries.  The  effects  of  propagation  of 
these  industrial  technologies  will  be  great. 

7.  Industrial  production  in  China  has  been  smoothly  progress¬ 
ing  even  in  the  period  of  the  Cultural  Revolution.  It  is  dangerous 
to  underestimate  the  level  of  Chinese  technology. 

Negative  evaluation 

1.  Scientific  technology  in  China  rapidly  progressed  until 
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around  I960  by  technical  aids  from  the  USSR.  However,  she  was 
later  forced  to  self-development  because  of  deepening  confronta¬ 
tion  with  the  Soviets.  In  the  meantime,  technological  develop¬ 
ment  in  other  nations  progressed  rapidly.  In  order  to  catch  up 
from  this  delay,  China  is  eager  to  import  technology  from  the 
West  and  Japan  in  recent  years.  The  level  of  Chinese  technology 
is  about  10-20  years  behind,  compared  to  Europe  and  the  USA. 

2.  Japanese  technological  progress  was  greatly  aided  by 
license  introduction  of  advanced  technology  from  Europe  and  the 
USA.  China  has  been  only  doing  level-up  of  prototype  copied 
productions  technology  by  herself  until  recent  years.  She  is 
inferior  in  design  and  management  technology. 

3.  Scientific  technology  in  China  has  been  developed  in 
priority  based  on  national  plans.  Therefore,  considerable  im¬ 
balances  exist  among  different  fields.  Total  systematization 
of  highly  advanced  technology  levels  cannot  be  done  and  her 
capability  of  technological  revolution  is  weak. 

4.  Development  of  technology  and  industry  in  China  has  a 
small  base  and  peripheral  technology  and  industry  have  not  devel¬ 
oped.  In  the  case  of  automobile  industry,  the  internal  manu¬ 
facturing  rate  of  "Choshun  1st  vehicle  factory",  a  representative 
factory,  is  estimated  to  be  ^70%.  In  shipbuilding,  more  than  a 
half  of  the  main  engines,  complementary  machines,  crankshafts, 
gear  speed  reducers,  propellers,  anchors,  chains,  rudders,  cranes 
and  electric  power  generators  are  made  in  the  shipbuilding  plant. 

5.  The  level  of  production  technology  in  China  is  low. 

She  is  inferior  in  production  planning  necessary  for  mass  produc¬ 
tion,  process  management,  assembly  plan,  design  and  planning  of 
parts,  individual  progress  control,  design  of  production  facil¬ 
ities,  quality  control,  tools,  factory  management,  management  and 
planning  of  introducing  electronic  computers,  and  her  productivity 
is  low. 


6.  The  level  of  military  science  and  technology  also 
remains  at  the  level  of  self-improvement  of  technology  of  Soviet 
weaponry  system  of  the  1950' s.  For  example,  the  performance  of 
the  T59  tank,  which  is  a  prototype  copy  of  the  Soviet  5^A  model 
tank,  is  inferior  to  its  original.-  The  number  of  jet  planes 
equipped  with  all  weather  flight  is  limited.  The  maintenance 
capability  is  also  weak.  The  Trident  jet  plane  which  was  imported 
from  England  by  the  Chinese  commercial  aviation  bureau  is  still 
serviced  in  Hong  Kong. 

7.  Chinese  lacks  in  stimula  of  free  market  competition  in 
a  free  economy  society,  These  stimulations  cause  technological 
advancement.  Therefore,  she  cannot  help  being  behind  free  economy 
societies  in  the  technological  level. 

8.  Education  of  science  and  technology  in  China  was  greatly 
affected  during  the  Cultural  Revolution.  The  effects,  such  as 
intensified  political  ideologies,  sending  educated  youths  to  farms, 
interruption  of  education  and  academic  activities,  etc.,  are 
beyond  the  scope.  The  education  level  of  science  and  technology 

in  China  is  low.  The  number  of  skilled  laborers  is  also  limited. 
This  is  a  big  obstacle  to  technological  progress. 

As  mentioned  in  the  above,  the  positive  and  negative  evalua¬ 
tions  of  the  technological  level  and  future  development  of  research 
are  quite  different  from  each  other.  The  interpretation  depends 
on  an  author's  attitude,  viewpoint  and  emphasis,  etc.  However, 
the  following  points  should  be  noted. 

1.  Although  the  overall  level  of  science  and  technology  in 
China  has  not  reached  the  level  of  the  USA,  the  USSR  and  advanced 
European  nations,  there  are  some  sections  which  are  ahead  of 
Japan  (nuclear  and  missile  technology,  etc.). 

2.  In  China,  research  and  development  can  be  done  by  ignor¬ 
ing  the  cost  of  economy.  Also  for  national  purposes,  she  can  draft 
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human  and  material  resources.  Therefore,  a  concentrated  progress 
is  possible. 

3.  Because  of  technology  introduction  from  Japan  and  the 
western  nations,  technological  progress  after  the  1970's  will 
be  accelerated. 

Judging  from  the  above  points,  it  is  not  proper  to  under¬ 
estimate  the  technological  level  and  capability  of  development 
in  China. 


Table  II-l.  The  history  of  Chinese  politics  and 
technical  development 


O  1 977f3fl 
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Key  to  Table  II-l:  1)  politics;  2)  technology;  3)  10/1  new  China 
was  born;  4)  technological  recovery  by  aids  from  the  Soviets  and 
Japan;  5)  initial  planning  period 

6)  main  grinding  role  was  played  by  Soviet  engineers  and  old  elite 
classes;  7)  first  5-year  plan;  8)  4/25  Mao  Tse  Tung  specifies  "10 
Great  Relations";  9)  introduction  of  technology  from  the  USSR  and 
eastern  European  nations;  10)  proposal  of  the  socialistic  con¬ 
struction  line:  11)  second  5-year  plan,  initial  stage;  12) 
great  leap  forward  13)  great  progress,  people's  corporation, 

self-reliance,  removal  of  three  discriminations,  specification  of 
"Auko  Constitution";  14)  growth  of  free  technology — such  as  dom¬ 
estic  compact  furnaces  -  discovery  of  Taikei  oil  field;  pull-out 
of  Soviet  engineers;  15)  total  adjustment;  16)  return  of  priority 
of  heavy  industry  by  the  actual  power  group;  17)  construction  of 
the  Taikei  oil  field  combine;  18)  introduction  of  plants  and  tech¬ 
nology  from  the  western  nations;  19)  farmers  and  lower  class 
laborers  came  up  as  the  practitioners  of  technology;  20)  third 
5-year  plan  was  prepared;  21)  Cultural  Revolution  started;  22) 
third  5-year  plan;  23)  struggle  for  establishing  the  general 
policy  lines;  24)  emphasis  on  self-reliance;  25)  Cultural  Revolu¬ 
tion  ended;  26)  recovery  of  local  small  scale  industries;  27) 
fourth  5-year  plan;  28)  criticism  of  Lin  Hi  Ko  -  in  September 
diplomatic  relations  between  Japan  and  China  was  restored;  29) 
introduction  of  large  oil  combines  from  Japan  and  western  nations; 
introduction  of  large  ammonia-urea  plants  from  Japan,  the  USA  and 
Europe;  30)  fifth  5-year  plan;  31)  criticism  of  the  capital  spending 
group  -  criticism  of  the  Gang  of  Pour;  32)  import  of  plants  in 
the  fourth  period;  33)  Source:  "Progress  of  industrial  technology 
and  changes  of  industrial  structures  in  China",  edited  by  Japan- 
China  Economic  Society,  May  1977 


II. 2.  Analysis  and  evaluation  of  the  level  of  industrial  techno 
logy  in  China. 


It  is  not  easy  to  evaluate  the  level  of  industrial  technology 
of  a  nation  and  compare  with  others.  We  often  express  the  tech¬ 
nological  gap  between  two  nations  by  being  behind  by  10  or  20 
years;  however,  although  it  can  be  objective  to  a  certain  extent 
for  individual  merchandise,  for  example,  automobiles,  the  express¬ 
ion  is  not  accurate  if  we  try  to  talk  on  the  overall  technological 
level  of  a  nation.  It  only  remains  to  be  an  initiative  and  sub¬ 
jective  expression  and  not  a  quantitative  one.  Therefore,  we  have 
to  rely  on  an  indirect  method  in  evaluating  the  technological 
level  of  a  nation.  Here  we  investigate  it  from  three  viewpoints. 
The  first  is  a  research  gap,  namely,  the  gap  in  assigning  resources 
to  research.  The  second  is  a  management  gap  or  "a  gap  in  techno- 
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logical  progress".  This  is  a  difference  in  the  capability  of 
applying  scientific  discoveries  to  mass  production.  In  China, 
the  government  plays  an  important  role  in  closing  the  gap  between 
her  and  advanced  nations.  Therefore,  we  analyzed  the  research  and 
development  plans  by  the  government  for  this  purpose. 

The  third  point  is  consideration  of  technological  trade 
balance  of  OECD.  This  is  a  difference  between  payments  of  a 
nation  for  importing  technical  know-how,  rights  of  application  and 
patents  and  the  amount  received  from  other  nations  for  exporting 
them.  If  the  difference  shows  that  the  received  amount  is  larger, 
the  nation  is  exporting  technology,  namely,  the  gap  is  plus  and 
if  payment  to  other  nations  is  larger,  the  nation  is  importing 
technology  and  the  gap  is  negative. 

(1)  The  level  of  research  and  development  and  its  direction. 

1)  Comparison  of  the  level  of  investment  in  research  and  development. 

Considering  the  research  gap,  namely,  assignment  of  resources, 

O 

the  assignment  of  resources  was  estimated  to  be  40x10  yuan  in 
1973  and  about  1%  of  GNP,  This  ratio  to  GNP  is,  if  applied  in  1977, 
about  1/2  of  that  of  Japan  and  the  absolute  value  is  about  1/4, 
as  shown  in  the  table  below. 

Table  II-2.  Comparison  of  the  level  of  investment  in 

research  and  development 


1  9  7  79  xlO9  ratio  to  GNP 

China 

1.0  0  yen  1.0  % 

. Japan  : 

3.6  9  2. 1  % 

W. Germany 

3.16  2.6% 

France 

2.04  |  2.0% 

England 

1.51  2.3% 

USA 

1  0.95  2.4  % 

NOTE:  Calculation  was  done  assuming  the  GNP  ratio  of  1% 
for  China.  For  Japan,  the  USA  and  Europe,  govern¬ 
mental  and  private  investments  were  combined. 
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Source:  Scientific  and  Technological  White  Paper,  International 
Financial  Statistics,  Nov.  1978,  were  used  for  calculations. 


2)  Comparison  of  the  number  of  researchers. 

According  to  study  by  OECD, -the  number  of  people  who  are 
engaged  in  research  and  development  in  China  was  recorded  to  be 
1,190,000  in  1973.  Compared  with  other  nations,  this  figure  is 
extremely  large.  This  is  probably  the  definition  of  "researcher" 
is  different  and  Includes  a  wide  range  of  workers.  Therefore,  we 
must  say  that  we  do  not  have  sufficient  information  for  extracting 
some  evaluation  from  this  angle. 

Table  II-3.  Comparison  of  the  number  of  researchers 


No.  of  '  | No .  of  researchers  pit 
researchers!  1000  persons  ; 
1000  persons 


China  (  19  7  3  ) 

1.19  1 

I  1  3 

„  ,1975, 

Japan  (  ) 

255 

23 

19  7  7 

27  2 

2  4 

Germany  (  1  9  7  5  ) 

9  4 

1  5 

France  (1  97  5  ) 

62 

1  2 

England  (  1  9  7  2  ) 

7  7 

1  4 

USA  (  1  9  7  5  ) 

533 

2  5 

NOTE:  Estimations  for  China  was  done  using  Table  1-1-2. 
Reference:  Scientific  and  Technological  White  Paper  (1978). 

3)  Main  items  in  research  and  development. 

China  held  the  National  Science  and  Technology  Planning  Con¬ 
ference  during  December,  1977  to  January,  1978,  and  made  "The 
1978-1985  National  Science  and  Technology  Development  Plan  Summary 
(draft)".  This  S-year  plan  summary  (draft)  contains  27  fields, 
such  as  natural  resources,  agriculture,  industry,  defense,  trans¬ 
portation,  traffic,  marine,  environmental  protection,  medicine, 
finance  and  commerce,  culture  and  education,  and  two  sections  of 


the  fundamental  science  and  engineering  science.  It  covers  all 
research  in  science  and  technology.  It  establishes  108  items 
among  them  as  important  items  in  national  science  and  technology 
research. 

When  we  compare  these  108  items  with  the  Japanese  science 
and  technology  10-year  basic  plan,  there  are  several  differences. 

One  of  them  is  that  items  which  were  already  used  in  industry 
in  Japan  and  not  considered  in  the  basic  plan  are  included  in 
important  items  in  China.  For  example,  agricultural  mechanization, 
composite  fertilizers,  crude  oil  processing  techniques,  mechaniza¬ 
tion  of  mining  power  and  hydraulic  electricity  generation,  elec¬ 
tric  power  transmission  techniques  and  energy  saving  techniques  are 
included  as  problems  of  the  national  scale.  Computers  are  also 
mostly  related  to  industrial  use.  In  these  fields,  China  recog¬ 
nized  her  considerable  backwardness.  However,  as  seen  from  the 
fact  of  launching  artificial  satellites,  there  are  some  fields  in 
which  research  problems  in  China  are  similar  to  those  in  Japan. 

In  space  exploration  technology,  high  energy  physics  and  genetic 
engineering,  China  picked  up  problems  in  common  with  Japan. 

As  a  summary,  there  are  many  Chinese  research  problems  which 
have  been  used  already  in  Japan.  However,  remembering  excellent 
results  achieved  in  the  past  by  Chinese  scientists  and  engineers, 
a  rapid  technological  progress  is  expected  unless  policies  are 
reversed  in  the  future. 

NOTE:  Concerning  comparison  of  research  items  in  China  and  Japan, 
see  Table  1.1.4,  pages  6-8  of  part  3  of  this  series. 

4)  The  number  of  papers  in  each  field  of  technology. 

As  a  manifestation  of  research  and  development,  the  number  of 
published  papers  can  be  regarded  as  one  of  the  evaluation  indices. 
Especially  the  papers  collected  by  the  International  Data  Bank  are 
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those  estimated  to  a  certain  degree  by  advanced  nations,  and 
these  have  the  potential  of  narrowing  the  gap  of  "technological 
revolution"  between  China  and  advanced  nations.  As  data  banks, 
we  chose  CAC  (Chemical  Abstracts  Condensates)  and  CQMPENDEX 
(Computerized  Engineering  Index). and  searched  scientific  and  tech¬ 
nological  papers  from  China  during  1977-78.  As  a  result,  we  found 
339  papers  and  they  are  classified  according  to  fields  as  shown 
below: 

Table  II-4.  The  number  of  scientific  and  technical 

papers  published  in  China  in  the  past  two  years 


4.  &  *  ft  IF 

Jft  X  ft 

G> 

38 

(£) 

IS 

d) 

109 

1 

10 

®  ¥***?#« 

2 

18 

1  3 

4 

<9  -toft 

129 

Total 

339 

Key:  a)  technical  field;  b)  number  of  paper;  (1)  agricultural 
science;  (2)  energy  science  and  technology;  (3)  material  science; 
(4)  computer  science;  (5)  laser  science  and  technology;  (6) 
space  science;  (7)  high  energy  physics;  (8)  genetic  engineering; 
(9)  general  applications;  (10)  others.  Total 

Reference:  CAC,  COMPENDEX 

NOTE:  At  the  time  of  the  end  of  1978,  Taiwan  and  Hong  Kong 
were  not  included. 


Research  papers  in  material  science  are  109,  which  is  the 
maximum.  Following  the  itemization  of  the  science  and  technology 


plan,  we  included  papers  on  mining  also.  Most  of  these  papers 
deal  with  metallurgy  of  iron,  and  non-iron,  alloys  and  synthetic 
materials  in  petrochemistry. 

The  next  is  papers  in  agricultural  science  and  technology. 
There  are  3  8  papers  including  those  on  species  improvement,  plant 
diseases  and  fertilizers. 

The  third  is  18  papers  in  high  energy  physics.  As  a  nation 
possessing  nuclear  weapons,  this  field  seems  to  be  in  an  advanced 
stage . 

We  included  papers  on  nuclear  fusion  and  nuclear  power. 
Generation  in  the  field  of  energy  science  and  technology.  However, 
high  energy  physics  itself  forms  the  basic  theory  of  nuclear  power 
generation. 

There  are  15  papers  in  energy  science  and  technology.  Besides 
those  dealing  with  nuclear  power,  many  of  them  are  concerned  with 
oil  exploration. 

The  next  one  is  in  the  field  of  genetic  engineering.  There 
are  13  papers  in  this  field  and  although  this  is  a  new  field,  China 
has  already  started  research.  A  similar  comment  can  be  made  on 
laser  science  and  technology.  There  are  10  papers  in  this  field. 
There  are  only  a  few  papers  in  space  science  and  computer  science. 
This  may  be  partly  because  the  data  banks  did  not  pay  attention  to 
information  from  China. 

There  are  some  papers  dealing  with  general  usage  of  resources. 
Including  those  in  environmental  science,  which  we  categorized 
separately,  China  is  quite  interested  in  this  field. 

Those  classified  as  the  other  fields  include  medicine, 
acupuncture,  basic  chemistry,  geology  and  basic  physics. 


(2)  The  technological  level  in  each  major  industry  and 
the  trend. 


1)  The  technological  level  viewed  from  the  balance  of  trade. 

As  one  of  the  methods  for  evaluating  technological  gaps, 

OECD  checks  the  balance  of  technological  trade.  However,  in  the 
case  of  China,  they  did  not  have  a  concept  of  payment  for  obtain¬ 
ing  know-how  and  patents.  Naturally,  there  are  no  available  stat¬ 
istical  data;  therefore,  we  decided  to  measure  the  technical  level 
of  China  by  studying  the  balance  of  trade  with  advanced  nations, 
Japan,  the  USA,  Europe,  in  each  product. 


This  method  represents  the  technology  concretely  demonstrated 
in  imported  factories,  facilities  and  other  imported  parts  and 
also  the  technical  difference  which  is  seen  in  the  import  and 
export  competition.  We  evaluated  the  Chinese  technical  level  in 
each  item  by  following  the  next  five  stages. 


1. 

2. 

3. 

4. 

5. 


We  define  that 

IM  =  Import  to  China  from  advanced  nations  (Japan,  the 
Europe) 

EX  *  Export  from  China  to  advanced  nations  (Japan,  the 
Europe) 

Items  of  which  China  is  definitely  inferior  (EX  *  0) 

EX 

Items  of  which  China  is  relatively  inferior  (O-^jcO.3) 
Items  of  which  China  has  a  competitive  power  ( 0 . 3< 1 ) 


EX, 


Items  of  which  China  is  relatively  superior 

Items  of  which  China  is  definitely  superior  (1  M  *  0) 


USA, 

USA, 


Of  course,  the  balance  of  trade  In  one  item  does  not  directly 
reflect  the  technical  superiority  or  inferiority.  It  depends  on 
the  availability  of  raw  materials,  quality  of  labor  and  the  wage 
level,  and  productivity,  etc.,  and  the  technical  level  is  only  one 
of  the  deciding  factors.  However,  in  a  socialistic  society  like 
China,  the  trade  is  not  determined  by  the  market  principle  only. 
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It  is  more  influenced  by  the  national  planning.  Especially  in 
importing,  those  items  which  the  government  feels  necessary  are 
heavily  imported.  Therefore,  those  items  which  have  a  large  cost 
of  import  or  a  large  growth  rate  can  be  regarded  as  the  items  in 
which  China  herself  feels  her  technological  backwardness.  Even 
then,  evaluation  of  the  technology  level  from  the  balance  of  trade 
is  purely  an  indirect  analysis  and  must  be  recognized  as  an  indirect 
proof.  If  we  use  it  by  knowing  its  limit,  we  can  take  advantage 
of  the  fact  that  there  are  available  statistics  of  many  items 
regarding  the  balance  of  trade. 

When  we  checked  items  in  the  four  figure  classification  of 
SITC  (International  Standard  of  Trade  Classification)  we  found  530 
items  traded  between  China  and  the  advanced  nations  (Japan,  the 
USA  and  Europe).  Among  them,  298  items  were  those  of  which  China 
is  relatively  or  absolutely  superior.  This  amounts  to  56%  of  the 
total.  This  percentage  represents  food  products,  animals,  non-diet 
raw  materials,  raw  individual  products  classified  by  raw  materials 
and  miscellaneous  products.  However,  in  the  products  classified 
by  raw  materials,  a  large  percentage  was  taken  by  leather,  wood, 
fiber  and  non-metallic  minerals.  Concerning  steel  and  non-iron 
metals,  many  items  belong  to  the  category  of  relatively  or  absolutely 
Inferior . 

The  fields  in  which  China  has  many  relatively  inferior  or 
absolutely  inferior  items  are,  besides  steel  and  non-iron  metals, 
chemical  industry  products,  machines  and  transportation  facilities, 
optical,  medical,  precision  and  photographic  instruments.  However, 
in  each  of  these  fields,  China  has  some  items  of  which  she  is  com¬ 
petitive  and  relatively  or  absolutely  superior.  This  shows  that 
China  is  gaining  her  competitive  power. 

If  we  select  major  items  in  each  classification  of  which  China 
is  inferior,  we  obtain  the  following  results  (see  Table  1-2.2, 
pp  20-37  of  the  third  division  of  this  paper  for  details). 
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Pood  and  animals:  Horses  for  breeding,  cattle  and  poultry,, 

0  Pood  and  tobacco:  beer,  cold  drinks. 

°  Non-dietary  raw  materials:  paper,  synthesized  fibers,  raw 

fertilizer,  bulbs  for  planting  . 

0  Mineral  fuel,  lubrication  oil,  etc.:  technology  for  increased 

supply, 

°  Animal  or  vegetable  fat:  generally  inferior. 

°  Chemical  industry  products,  radio  active  elements,  radioactive 
isotopes  and  their  chemical  compounds,  carbohydrates  and  their 
halogen  derivatives,  drugs  from  coal  and  oil,  petrochemical  syn¬ 
thetic  materials,  nitrogen  fertilizer,  potassium  fertilizer. 

°  Products  separated  by  raw  materials:  rubber  belts,  processed 
processed  rubber  products,  newspaper  pulp,  synthesized  fibers, 
textiles,  cement,  heat  resistant  bricks,  most  of  steel  products 
and  non-iron  products  excluding  tin  and  zinc. 

°  Machines  and  transportation  facilities:  most  of  machines, 
electric  machines,  vehicles,  automobiles,  aeroplanes,  ships. 

°  Miscellaneous  products:  boilers,  radiators,  air  heaters, 
optical  instruments,  medical  apparata,  photographic  or  movie 
cameras,  watches. 

To  be  noted  is  that  even  among  the  above  inferior  items, 
some  items  such  as  radio  receivers,  bicycles,  some  watches  and 
their  frames  are  becoming  considerably  competitive. 

Also,  some  items  which  are  inferior  to  those  made  in  Japan 
can  still  compete  in  the  USA  and  Europe  where  the  cost  is  high. 

They  are,  for  example,  movie  cameras  and  projectors. 

In  summary,  in  most  of  the  fields  the  technical  level  reflected 
on  the  trade  statistics  are  over-all  quite  behind  those  advanced 
nations.  However,  the  products  which  can  compete  because  of  low 
wages  are  increasing.  In  these  fields,  they  have  technology  which 
can  manufacture  products  saleable  in  the  international  market. 


TABLE  II-5*  The  technical  level  of  China  seen  in  she  balance  of  trade  with 
advanced  nations  in  individual  products  -  Summary  of  Individual  products  (1977) 
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Key  to  Table  II-5:  2)  classification;  3)  items  of  which  China 

is  absolutely  inferior;  4)  items  of  which  China  is  relatively 
inferior;  5)  items  of  which  China  has  a  competitive  power;  6) 
items  of  which  China  is  relatively  superior;  7)  items  of  which 
China  is  absolutely  superior;  8)  total;  9)  food  and  animals;  10) 
drinks  and  tobacco;  11)  non-dietary  raw  material;  12)  mineral  fuel, 
lubricating  oil  and  others  belong  to  this  class;  13)  animal  or 
vegetable  fat;  14)  chemical  industry  product;  15)  products  class¬ 
ified  by  raw  materials  -  67  steel  -  68  non-iron  metal  -  69  other 
metal  products;  16)  machines  and  transportation  facilities  -  7.1 
machines  (except  for  electric  machines)  -  7.2  electric  instruments 
-7.3  vehicles,  aeroplanes  and  ships;  17)  miscellaneous  products  - 
optical  instruments,  medical  instruments,  precision  instruments 
and  materials  for  photography  equipment,  movie  cameras  and  watches; 
18)  specially  handled  products;  19)  total 


2)  Trends  of  the  technological  renovation  in  China 

We  examined  the  present  status  of  technological  development 
of  China  in  the  fields  where  China  was  relatively  behind  using  the 
past  seven  years'  data.  All  of  them  were  described  as  "the  first 
test  model  in  China",  "the  maximum  capacity  in  China",  "the  first 
success  in  China".  There  are  211  such  cases  as  shown  in  the  table 
below.  The  number  of  cases  in  each  section  shows  that  28  cases  in 
precision  and  optical  instruments  is  the  maximum.  The  next  is  24 
cases  in  electronics,  weak-electricity  engineering  which  is  followed 
by  18  cases  in  metal  and  metallurgy  industry.  There  are  many  cases 
in  various  machines. 

In  the  case  of  chemical,  metal  and  metallurgical  industries, 
many  of  them  are  related  to  domestic  production  of  synthesized 
rubber,  high  pressure  polyethylene ,  steel,  copper  and  aluminum 
products.  Concerning  machines,  some  of  them  are  related  to 
resource  and  land  development.  They  are,  for  example,  oil  explor¬ 
ation,  earth  moving  equipment,  civil  engineering  and  agricultural 
machines,  dump  trucks,  trailers  and  mining  machines.  Also,  we 
can  see  China's  effort  in  making  a  large  and  super  large  scale 
manufacturing  tools  and  increasing  the  scale  and  precision  in 
numerically  controlled  manufacturing  machines. 
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TABLE  II-6.  The  number  of  items  technically  renovated 
in  China  (1972-1978) 
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Key:  (1)  chemical  industry;  (2)  metal,  metallurgical  industry; 

(3)  shipbuilding;  (4)  civil  engineering  machines;  (5)  agricultural 
machines;  (6)  transportation  machines;  (7)  oil  drilling  tools; 

(3)  land  moving  machines;  (9)  manufacturing  tools;  (10  precision 
and  optical  instruments;  (11)  medical  instruments;  (12)  other 
machines;  (13)  electronics  and  weak-electric  industry;  (14) 
heavy  electric  industry;  (15)  others;  (16)  total 


Among  precision  optical  instruments,  many  are  related  to 
the  use  of  laser.  In  electronics  and  weak-electricity  which  had 
the  maximum  number  of  cases,  10  cases  are  related  to  semi-conductor 
materials  and  displays. 


As  seen  from  the  above,  China  is  positively  working  on  tech¬ 
nical  development  and  has  achieved  considerable  results.  However, 
success  of  trial  models  and  their  application  and  propagation  in 
mass  production  are  independent.  Judging  from  the  stories  told 
by  people  who  visited  China  and  trade  statistics  and  announcements 
of  important  Chinese  members,  it  seems  that  the  accomplishments 
of  technical  renovation  in  China  have  not  been  fully  used  in  practi¬ 
cal  operation.  (For  details  of  the  technical  renovation,  see 
Table  1-2-4,  pp  39-40,  of  the  third  division  of  this  paper). 
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II. 3.  trends  of  the  Chinese  need  for  technology  import. 

(1)  Potential  market  for  technology  export. 

We  have  analyzed  the  level  of  industrial  technology  in  China 
from  the  viewpoint  of  the  technological  gap  between  China  and 
advanced  nations  (Japan,  the  USA  and  Europe).  China  is  trying 
to  fill  the  gap  by  "self-reliance".  However,  in  proceeding  "four 
modernizations",  China  decided  to  positively  import  advanced  tech¬ 
nology  from  advanced  nations  and  speed  up  the  modernization. 
Especially  since  the  come-back  of  Vice  Premier  Ten  Shiao  Pin, 
import  of  plants  has  suddenly  increased.  This  is  a  manifestation 
of  her  policy  change. 

1)  Needs  for  technology  import  in  self-reliance  type  modern¬ 
ization. 

Industrialization  of  a  developing  nation  by  the  self-reliance 
approach  generally  requires  several  conditions. 

(1)  Rise  of  the  educational  level  and  increased  mobility 
in  the  society. 

After  the  cases  in  education  caused  by  the  Cultural  Revolution 
and  restoration  of  the  entrance  examination  system  in  October, 

1977,  China  has  been  paying  much  effort  to  raising  the  level  of 
education.  We  can  think  of  technology  export  accompanying  this 
move — a  language  education  system,  experimental  facilities  and  new 
educational  equipment. 

(2)  Making  of  developing  organizations  and  promotion  of 
development  plans. 

After  the  come-back  of  Tei  Sho  Hei,  the  developing  organiza¬ 
tions  in  China  are  in  the  hands  of  working  bureaucrats.  They  were 
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interrupted  in  their  middle  manager's  training  during  the  chaotic 
period  of  the  Cultural  Revolution  and  they  strongly  feel  a  need 
for  introduction  of  economic  planning  and  management  techniques. 

This  is  seen  from  frequent  announcements  of  important  members  say¬ 
ing  "we  want  to  learn  from  Japan '.s  high  growth".  The  principles 
in  marketing  cannot  work  effectively  at  the  stage  where  even  a 
system  of  cost  calculation  has  not  been  developed.  Efforts  to  pro¬ 
mote  positive  economic  activities  by  the  public  is  also  hard  to  be 
successful  without  using  the  price  mechanism. 

(3)  Accumulation  of  domestic  capital  and  utilization  of 
foreign  capital. 

China  has  been  proceeding  its  development  by  accumulation  of 
her  domestic  capital  only.  We  can  say  that  China  poured  residuals 
from  agriculture  into  construction  of  industry.  However,  it  has 
been  recognized  that  a  huge  amount  of  capital  necessary  for  modern¬ 
ization  cannot  be  obtained  by  accumulation  of  domestic  capital  only 
and  also  in  order  to  secure  food  for  increasing  populations  agri¬ 
cultural  investment  must  be  increased.  Therefore,  for  the  first 
time  this  year,  China  is  thinking  of  the  introduction  of 
foreign  capital  .  In  order  to  make  use  of  foreign  capital,  some 
amounts  of  management  know-how  are  necessary. 

(4)  Establishment  of  domestic  markets  and  exploration  of 
foreign  markets. 

To  establish  domestic  markets  by  replacing  imported  capital 
resources  and  middle  ■‘sources  by  domestic  production  and  to  pro¬ 
mote  export  of  primary  products,  also  middle  resources  and  com¬ 
pleted  products  by  increased  processing  are  the  tasks  for  industrial 
3e 1 f-independence .  In  the  case  of  China,  first  she  has  to  aim  at 
- }~ at lishment  of  domestic  supplies.  However,  in  order  to  import 

;apital  for  modernization,  she  has  to  arrange  a  short  term 
•  .  i.pply  system  domestically.  Also,  promotion  of  export  is 
-* ir -  for  increasing  her  payment  capability. 
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(5)  Development  of  agricultural  production. 


In  China,  differing  from  other  Asian  countries,  agricultural 
revolution  was  thoroughly  carried  out  in  the  beginning.  However, 
because  of  the  expectation  of  population  transfer  to  urban  areas 
due  to  industrialization,  the  basic  theory  of  agriculture  was 
again  emphasized.  Needs  for  technology  import  related  to  agricul¬ 
tural  production  is  expected  to  be  extremely  great. 

(6)  Exploration  of  underground  resources  and  development 
of  heavy  chemical  Industry. 

Exploration  of  oil  is  a  key  for  self-independence  of  China. 
There  is  nothing  more  effective  than  oil  Income  as  a  source  of 
payment  for  Importing  huge  capital  resources  and  know-how  for 
industrialization  of  heavy  chemistry,  besides  direct  domestic  oil 
consumption.  Also,  to  promote  industrialization  of  heavy  chemistry, 
the  10-year  plan  included  a  huge  construction  project.  However, 
because  of  its  hastiness,  it  is  already  being  re-examined.  It 
is  necessary  to  control  practical  needs  for  technology  import. 

(7)  Need  for  an  increase  of  employment  opportunities  and 
skilled  labor  forces. 

Because  the  present  technical  renovation  is  increasing  the 
rate  of  capital  preparation  per  worker,  increase  of  employment 
opportunities  in  the  heavy  chemical  industry  is  not  great  compared 
to  the  amount  of  capital  investment.  Therefore,  if  a  developing 
nation  with  a  large  population  hastens  her  industrialization,  a 
double  economic  structure  develops.  China  now  faces  this  problem. 
Even  though  3he  aims  at  heavy  chemical  industry,  she  has  to  pay 
attention  to  light  industry  which  concentrates  labor  forces. 
Technology  import  in  light  industry  which  effectively  expands 
employment  opportunities  will  be  continued  in  the  future. 

In  the  above,  we  studied  that  if  China  introduces  technology 
for  modernization,  following  the  line  of  self-reliance,  what  kind 
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of  need  exists.  According  to  Vice  Premier  Ko  sei  on  of  the 
National  Economic  Committee  the  future  guidelines  are 

(1)  foreign  technologies  will  be  imported  stepwise,  depending 
on  situations  in  China 

(2)  to  avoid  construction  of  many  huge  projects  at  one  time 
by  foreign  cooperation 

(3)  concerning  small  scale  projects,  such  as  light  industry, 
textile  and  export  products,  seek  the  positive  cooperation  of 
foreign  nations. 

These  three  points  are  the  basic  guidelines  (reported  on  April 
4,  1979).  The  guidelines  seem  very  practical. 

2)  Evaluation  of  needs  of  the  import  replacement  type,  the 
export  promotion  type  and  the  development  seeking  type. 

As  mentioned  earlier,  modernization  of  China  requires  various 
kinds  of  foreign  trade  and  especially  technology  import.  In  order 
to  more  concretely  study  Chinese  needs  in  each  item,  we  used  export 
statistics  as  a  guide.  In  other  words,  we  compared  the  latest 
time,  1977,  and  the  years  before  the  proposal  of  "modernization", 
1974,  using  OECD  statistics  and  examined  the  relation  between 
commercial  merchandise  and  their  needs  by  using  the  rate  of  change 
of  export  and  import. 

We  tried  the  following  classifications  here: 

0  Import  replacement  type — the  rate  of  increase  of  import  is  high 
and  that  of  export  is  low.  Domestic  production  is  expected. 

0  Export  promotion  type — the  rate  of  increase  of  Chinese  export  is 
high. 

0  Import  replacement  and  export  promotion  type — both  import  and 
export  have  high  rates  of  increase. 

0  development  seeking  type — the  rate  of  increase  of  export  is  low 
but  that  of  import  is  high. 

Note:  For  details  of  classification,  see  pp  46-47  of  the  3rd  divi¬ 
sion  of  this  work. 
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Cap  in  technology  in  comparison  with  Japan,  and  Suropean- 

American  Nations. 

In  analyzing  and  evaluating  industrial  technological  standards 
of  China,  we  took  an  approach  of  making  an  analysis  in  terms’ °f  the  tech¬ 
nological  gap  between  developed  nations  and  China.  Specifically, 
attempts  are  made  to  evaluate  the  current  standards  of  industrial 
technology  in  China  by  focusing  on  the  relationship  between 
technology  and  products,  As  has  been  shown  in  the  flow  of  research 
in  survey  plans,  this  approach  is  necessary  in  identifying  types 
of  technology  and  merchandise  with  good  potential  with  needs  in  the 
Chinese  market  where  growth  is  anticipated. 

Technological  gaps  between  nations  could  be  classified  in  a 
variety  of  manners,  but  the  major  ones  are  as  follows  note) : 


Note,  text  p  1)1  D.  L.  Spencer,  -Technology  gap"  Konuma  and 

.  sea  n.  TO. 
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^irst  of  *11.  the  research  gap,  more  accurately,  is  the  gpp 
in  terms  of  assignment  of  resources  for  research.  mhis  is  measured 
by  parameters  such  as  the  number  of  people  staffing  the  research, 
amount  of  funds  allocated  for  research  and  developments ,  etc. 

The  second  type  is  the  management  gap,  or  so-called  innovational 
disparity.  The  management  gap  is  closely  related  with  gaps  in  terms 
of  research  expenditure.  In  the  majority  of  cases,  American 
managers  are  exceedingly  sensitive  to  opportunities  created  by 
research  related  to  defense,  nuclear  and  space  technology.  Through 
such  research,  new  products  and  new  methods  of  manufacturing  are 
discovered,  leading  to  an  increase  in  sales  profit.  Here,  the 
disparity  or  difference  is  that  in  the  capability  of  carrying  out 
scientific  discoveries  from  the  laboratory  to  market  through 
appropriate  steps  in  development.  This  capability  includes  details 
in  marketing  as  well  as  servicing  of  manufactured  goods  sold  to 
users.  In  China,  the  national  government  plays  major  roles  in 
research  and  development,  so  that  in  closing  or  decreasing  the 
gap  between  China  and  other  developed  nations,  the  role  of  govern¬ 
ment  in  planning  research  and  development  is  considered  to  be  much 
greater  than  that  of  Japanese  government. 

Thirdly,  the  technological  gap  could  be  defined  in  terms  of 
technological  balance  of  payments,  developed  by  OECD.  This  is 
defined  as  the  difference  between  the  payments  by  a  certain  nation 
to  others  for  technological  knowhow,  patent  licenses  and  patent 
use,  and  the  value  received  from  abroad  in  return  for  such  payments. 
However,  this  concept  of  technological  balance  of  payments  has  been 
criticized  because  it  does  not  take  into  consideration  the  fact  that 


even  when  payments  ere  made  abroad,  the  technology  so  received 
might  result  in  productivity  exceeding  the  amount  of  payments. 

This  is  exemplified  by  Japan,  which  paid  relatively  small  amounts 
to  obtain  patent  licences,  and  realized  profits  from  exporting 
goods  manufactured  by  technology  obtained  from  abroad.  Also,  since 
techlology  comes  with  factories,  facilities,  and  other  imported 
goods  purchased  through  foreign  trade,  a  great  deal  of  technology 
is  said  to  be  given  away  without  payment  of  relative  values. 

Taking  the  three  forms  of  technological  gap  mentioned  above, 
industrial  technological  standards  of  China  will  be  analyzed  and 
evaluated. 

1-1.  Major  points  in  research  and  development. 

(1)  Comparison  of  levels  of  investment  for  research  and  development. 

First,  we  will  see  the  research  gap  in  terms  of  research  and 
development  funding  and  of  number  of  researchers. 

As  of  1973.  investment  for  research  and  development  in  China 
is  estimated  to  be  46.0  x  109  Yuan  (22.7  x  109  US  dollars),  which 
was  about  1 %  of  GNP  of  China  at  that  time  Note) .  Comparison  with 
investments  in  research  and  development  is  shown  in  the  table 
below  note) . 

Note,  Jon  Sigurdson  "Technology  and  Science-Some  Issues  in  China's 
Modernization"  U.  S.  Congress  Nov.  1978 

It  could  be  seen  that  the  ratio  to  GNP  in  China  is  about  one 
half  that  of  Japan,  and  absolute  amount  is  about  one  quarter.  For 
information,  the  1977  GNP  of  China  is  3,72*  x  lO9  US  dollars  while 
that  of  Japan  is  6,906  x  109  US  dollars. 


Breakdown  of  expenditure  and  number  of  staff  for  various  types 
of  research  ard  development  is  shown  in  the  table  below. 

(2)  Comparison  of  number  of  research  personnel. 

Personnel  engaged  in  research  and  development  is  broadly 
defined  so  that  it  exceeds  1  million  persons.  When  their  level  of 
training  or  quality  are  not  taken  into  consideration,  comparisons 
with  Japan,  Europe  and  USA  are  as  shown  in  the  table  below. 

The  number  of  research  personnel  per  10,000  population  is  about 
one  half  that  of  Japan  or  USA,  but  there  are  no  significant 
differences  between  France  and  England. 

The  research  gap  between  China  and  other  developed  nations 
in  terms  of  ratio  between  research  expenditure  and  GNP,  or  ratio 
between  research  personnel  and  population,  is  about  50%.  However, 
these  ratios  in  developed  countries  are  approximately  constant  in 
the  1970's  whereas  those  in  China,  with  support  by  national  policy 
are  thought  to  increase,  so  that  the  difference  between  developed 
nations  would  be  decreased. 

(3)  Items  of  emphasis  in  research  and  development. 

In  order  to  identify  areas  in  which  "innovations 1  disparity" 
is  present,  we  will  next  compare  the  items  of  emphasis  in  research 
and  development  in  China  and  in  Japan. 

T’he  nationwide  scientific  and  technological  planning  conference 
was  held  in  China  from  December  1977  to  January,  197*,  which 
published  ’"Hie  outline  for  Nationwide  Scientific  and  Technological 
developmental  plans  (draft)". 

In  this  planning  outlines  (draft) ,  27  fields  such  as  natural 
resources,  agriculture,  industry,  national  defense,  transportation. 


oceanography,  environmental  protection,  medicine,  finance, 
commerce,  culture,  education,  etc.,  and  two  areas  of  basic  sciences 
and  technological  sciences  are  correlated  comprehensively,  from  which 
108  items  are  identified  as  priority  items  in  nationwide  research 
in  science  and  technology  note) . 

Note,  text  p.  4) :  Puan  Chi,  Chairman,  National  Committee  of 
Scientific  Technology,  "Report  at  Nationwide  Scientific 
Conference,"  Inarch,  1978. 

Table  1-1-4  organizes  these  108  items  into  8  areas  of  importance, 
and  compares  them  with  the  10  year  basic  plan  of  science  and  tech¬ 
nology  of  Japan  (presented  in  May,  1977). 

The  first  area  of  importance,  agricultural  science  and 
technology,  includes  22  items,  which  are  quite  similar  in  many 
respects  with  the  Japanese  science  and  technology  plan,  and  "the 
disparity  in  technological  innovation"  is  considered  to  be  not  so 
great.  The  areas  such  as  mechanization  of  agriculture  and  complex 
fertilizers,  which  are  not  mentioned  in  the  Japanese  plan,  are 
thought  to  represent  disparity. 

Scientific  technology  on  energy,  which  is  the  second  area  of 
importance,  contains  25  items,  of  which  oil  drilling  technology, 
coal  utilization  technology,  natural  energy  and  nuclear  fusion 
are  also  mentioned  in  the  Japanese  plsn,  whereas  disparity  is  noted 
to  be  present  in  items  such  as  technology  of  refining  crude  oil, 
mechanization  of  coal  miners,  hydroelectric  and  fuel  burning 
methods  of  electricity  generation,  technology  of  electricity 
transmission,  nuclear  powered  electricity  generation,  technology 


in  energy  saving. 

The  third  ere?  of  importance,  material  science  and  technology, 
includes  l?  items.  Of  these,  materials  for  special  functions  and 
performance,  high  performance  structural  materials  are  mentioned 
in  the  Japanese  plan  as  well,  whereas  most  of  the  remainder  is 
items  which  are  no  longer  taken  into  consideration.  Thus,  this 
is  the  area  for  which  China  will  have  to  place  special  emphasis 
in  the  future. 

The  fourth  area,  computer  science  and  technology,  includes 
9  items.  In  this  area,  it  is  considered  that  "disparity  in  tech¬ 
nological  innovation"  and  "management  gap"  exist  between  Japan  and 
China. 

The  fifth  area,  laser  technology,  includes  10  items,  many  of 
which  are  common  with  the  Japanese  plan,  thus  cooperative  research 
appears  to  be  feasible. 

The  sixth  area,  space  science  and  technology,  includes  8 
items,  many  of  which  are  common  with  the  Japanese  plan.  Mso,  as 
exemplified  by  the  purchase  of  communication  satellites  and  ground 
facilities  from  the  U.S.  ,  through  the  science  and  technology  pact,  China 
exhibits  high  motivation  in  this  area.  Thus,  in  this  area  China 
has  attained  an  appreciably  high  level  of  achievement  to  serve  as 
a  technological  leader. 

The  seventh  area,  high  energy  physics,  includes  8  items.  In 
the  Japanese  plan,  utilization  technology  of  ultra  high  temperature 
plasma  as  one  of  ultimate  scientific  technology  is  the  only  single 
item  mentioned,  and  research  on  high  energy  is  included  in  basic 
science.  In  China,  this  is  regarded  as  a  high  priority  item  of 
technology,  in  connection  with  defense  technology,  and  the  science 
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?>nd  technology  pact  with  US  specifies  the  induction  of  the  500  x  10^ 
electron  volt  accelerator.  An  accelerator  of  this  magnitude  is  not 
available  in  Japan  at  this  time,  and  the  one  in  China  would  become 
the  fourth  largest  in  the  world. 

Six  items  are  included  in  the  eighth  area,  gene  engineering. 
Many  of  these  items  are  also  included  in  the  Japanese  plan,  so  that 
future  cooperative  research  is  thought  to  be  possible. 

Lastly,  comprehensive  utilization  of  resources  is  noted  as  an 
item  pertinent  to  the  8  areas  of  importance  noted  above.  These  are 
included  in  the  Japanese  technology  and  science  plan,  and  regarded 
as  objectives  in  technological  innovation  in  Japan  as  well. 

In  addition,  environmental  safety,  health  and  medical  science 
technology  emphasized  in  the  Japanese  science  *»nd  technology  plan, 
is  emphasized  in  the  Chinese  plan  by  items  unique  to  Chinese  culture 
such  as  technique  in  earthquake  prediction,  acupuncture,  moxibustion, 
and  Chinese  medicine.  Developed  nations  have  problems  unique  to 
them  such  as  that  of  urbanization  and  aging,  so  that  it  is  difficult 
to  pinpoint  "disparity  in  technological  innovation". 

(4)  Number  of  papers  presented  in  China  by  fields  of  technology. 

In  order  to  know  how  the  results  of  research  on  these  areas  of 
importance  as  enumerated  in  the  science  and  technology  plan  of  China 
over  the  past  2  years  (1977  &  1978)  we  searched  Chinese  scientific 
and  technological  papers  included  in  international  data  banks. 

The  Chinese  Research  papers  included  in  international  data 
banks  are  those  recognized  to  be  meritorious  by  developed  nations, 
and  as  such  are  considered  to  be  contributing  in  reducing  "disparity 
in  technological  innovation",  and  supportive  of  the  Chinese  science 
and  technology  plan. 
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Criteria  of  selection  of  papers  listed  in  table  1-1-5  and 
figure  1-1-1  included  not  only  the  availability  of  translation 
to  English  or  other  European  languages,  but  also  the  inclusion  of 
Chinese  text  as  presented  in  China,  the  emphasis  on  anplied  rather 
than  basic  research,  and  the  covering  of  entire  areas  of  industrial 
technology.  International  data  banks  used,  appropriate  for 
literature  search  fulfilling  the  criteria  noted  above,  included 
CAC  (Chemical  Abstracts  Condensates)  and  COMPSNDEX  (Computerized 
Engineering  Index) .  In  addition,  JCI3  (JICST  on-live  Information 
System)  which  is  the  data  file  of  the  Japanese  Information  Center  on 
Science  and  Technology  (JICST)  was  considered,  but  it  contained 
very  few  Chinese  papers ,  translated  in  English  or  other  European 
languages ,  so  that  it  was  not  searched,  as  CAC  and  COMPENDEX  are 
likely  to  render  more  information. 

A  table  of  Chinese  research  papers  within  the  past  2  years  included 
in  international  data  banks  by  fields  of  technology  is  shown  in 
aooendix  information  1.  The  number  of  papers  is  broken  down  by 
fields  in  table  1-1-6. 

The  greatest  number  of  papers,  109,  are  in  the  area  of  materials 
science  and  technology.  In  accordance  with  the  listing  of  the 
Science  and  Technology  plan,  papers  on  mining  are  included  (such 
as  appended  information  No.  96,  97,  1 55 #  etc).  Most  of  the  papers 
in  this  area  have  to  do  with  metallurgy  and  alloys  of  iron  and  non¬ 
iron  metals,  and  synthetic  materials  of  petrochemicals. 

The  next  greatest  number  of  papers,  JH,  are  in  agricultural 
science  and  technology.  In  addition  to  those  papers  on  crop 
diseases  and  improvement  of  plants,  papers  on  fertilizers  (No.  36, 

37^  are  included. 

The  third  greatest  number  of  papers,  1°,  are  on  high  energy 
physics.  Appropriate  of  a  nation  with  nuclear  capability,  research 


in  this  pre?  appears  to  be  quite  advanced.  Those  pppers  on  nuclear 
fusion  and  nuclepr  power  generation  are  included  in  energy  science 
«nd  technology,  but  high  energy  physics  itself  is  the  bpsic  theory 
of  atomic  energy. 

Fifteen  papers  are  noted  on  energy  science  and  technology. 

In  addition  to  nuclear  power,  quite  p  few  papers  are  seen  on 
petroleum  prospecting. 

The  thirteen  papers  on  gene  engineering  exemplify  that  China 
has  airepdy  started  research  in  this  new  field.  The  same  is  true 
for  laser  science  and  technology,  for  which  10  papers  have  been 
listed. 

Only  a  few  papers  are  noted  on  space  science  technology  and 
computer  science  technology,  but  this  may  be  due  to  the  fact 
that  data  banks  have  not  been  looking  for  information  from  China. 

There  are  several  papers  on  comprehensive  utilization  of 
resources.  Then  papers  on  environmental  sciences  listed  under 
other  categories  are  taken  into  consideration,  it  could  be  seen 
that  China  has  a  high  degree  of  interest  in  this  arep. 

In  addition,  papers  on  medicine,  acupuncture  and  moxibustion, 
basic  chemistry,  geology,  and  basic  physics  are  noted. 


Information  from  the  data  bank  alone  is  not  sufficient  to  adequately 
describe  the  science  and  technology  plan  of  China,  but  a  certain 
level  of  standard  could  be  discerned.  It  appears  thpt  China  would 
be  able  to  eliminate  the  gaps  in  technological  innovation  exception¬ 
ally  and  exceptionally  (sic)  in  the  future. 
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1-2  Standards  by  major  types  of  industry  and  their  trend. 

Next,  we  would  like  to  take  into  consideration  the  definition 
of  technological  gaps  in  terms  of  technological  balance  of  payments 
as  developed  by  OECD,  and  its  criticism,  and  measure  the  technolo¬ 
gical  standards  of  China  by  studying  export- import  balances  by 
products  between  developed  countries  (Japan,  Europe,  USA)  and 
China . 

This  method  was  developed  for  convenience  because  of  the 
unavailability  of  data  that  show  the  total  export-import  balance  of 
China.  At  the  same  time,  it  takes  into  consideration  the  point 
that  technology  is  realized  in  factories,  equiDments  and  other 
import  items  purchased  through  international  trade  so  that  a  large 
amount  of  technology  is  being  gj.ven  without  the  payment  of  relative 
value. 

We  evaluated  the  Chinese  technological  standard  in  terms  of 
the  following  5  steps,  with  designations: 

Dl=import  to  China  from  developed  countries  (Japan,  Europe, 

USA)  . 

EX=Export  from  China  to  developed  countries  (Japan,  Europe, 
USA),  then 

1.  Items  for  which  China  is  absolutely  inferior  (SX=0) 

2.  Items  for  which  China  is  relatively  inferior  (0  EX/IM ■'  0. 3 

1.  Items  for  which  China  is  beginning  to  become  competitive 

(O.t  <  EX/IM  <  1 )  . 

4.  Items  for  which  China  is  relatively  in  advantageous 
position  (1  ^  SX/iy) . 

5»  Items  for  which  China  is  absolutely  advantageous  *0)  . 


For  these  5  steps,  items  for  which  export  from  Chin?  to  developed 
countries  is  zero  and  relying  on  import  are  evaluated  as  absolutely 
inferior,  and  those  for  which  export  from  China  does  not  reach  one 
third  of  import  are  evaluated  as  relatively  inferior.  Those  items 
for  which  export  to  developed  countries  exceed  one  third  of  import 
are  considered  as  items  for  which  China  is  beginning  to  become 
competitive  in  the  international  market.  This  dividing  point  of 
one  third  is  based  on  the  fact  that  recently  export  of  Japanese 
electronic  computers  exceeded  one  third  of  import,  and  this  was  regarded 
as  beginning  to  become  competitive  in  the  international  market  note) . 

Note,  text  p.  12):  Cee  Nikkei  Shimbun,  "Shoten",  January  13,  1979 

With  this  method  of  evaluation,  unique  technology  for  special 
products  for  an  area  and  technology  related  to  advantageous  resources 
are  evaluated  more  advantageously  while  products  with  contrasting 
conditions  are  evaluated  with  disadvantages. 

Those  items  for  which  export  from  China  exceed  import  are 
regarded  as  items  with  relative  advantage,  and  those  for  which 
import  is  nil  but  are  being  exported  are  evaluated  to  be  absolutely 
advantageous . . 

Items  compiled  in  accordance  with  the  foregoing  criteria  are 
summarized  in  table  1-2-1  by  major  branches  of  industry,  and 
concrete  breakdown  is  shown  in  table  1-2-2.  Regional  breakdown 
are  shown  in  attached  table  2  (relation  with  Japan) ,  table  3  (relation 
with  Surope)  and  table  4  (relation  with  North  America). 

(1)  Technological  standards  of  China-summary  table  by  items.. 

According  to  summary  table  by  items  (table  1-2-1) ,  there  were 
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530  items  from  the  four  digit  classification  of  SITC  (standard 
International  '’’rading  Classification)  treated  between  China  and 
developed  countries  (Japan,  Europe,  USA)  in  1977.  Of  these,  299 
are  items  for  which  China  was  in  absolutely  or  relatively 
advantageous  position,  taking  up  56#  of  total.  This  is  due  to 
the  fact  that  relatively  high  proportions  are  taken  up  by  food¬ 
stuff,  animals,  non-food  raw  material,  manufactured  goods  classified 
by  raw  material,  and  miscellaneous  goods.  In  terms  of  raw  materials, 
however,  greater  proportions  are  taken  up  by  leather,  wood,  and  fiber 
goods  as  well  as  nonmetallic  mineral  products.  Iron,  steel,  and 
non-iron  metals  are  seen  in  connection  with  items  in  the  relatively 
or  absolutely  inferior  positions. 

In  addition  to  iron,  steel,  and  non- iron  metals,  items  that 
make  up  the  relatively  and  absolutely  inferior  categories  include 
chemical  engineering  products,  machinery  and  transportation 
equipments,  and  optic,  medical,  and  precision  photography  equipments. 
However,  each  of  these  types  of  items  include  items  for  which  China 
is  becoming  competitive  or  is  in  relatively  or  absolutely  advantag¬ 
eous  positions,  demonstrating  the  increasing  capability  of  China.. 

(2)  Foodstuff  and  animals. 

According  to  the  breakdown  of  items  as  shown  in  table  1-2-2, 
animals  (alive)  (00)  imported  include  improved  breeds  of  cattle, 
poultry,  horses  and  other  edible  livestocks  from  Japan  and  Europe, 
which  probably  exemplify  the  improved  breeding  of  livestock  and 
poultry,  an  item  emphasized  by  the  government  for  research  and 
development.  Edible  stocks  are  already  being  exported  to  Japan. 

Meat  and  meat  products  (Oi)  include  a  large  number  of  items 
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for  which  Chin?  is  in  relatively  or  absolutely  advantageous 
position.  Beef,  which  is  not  being  exported  to  Japan,  is  being 
sent  to  Europe,  demonstrating  the  adequate  processing  technology 
possessed  by  China. 

In  the  dairy  products  and  avian  eggs  (02)  category,  milk, 
cream  and  butter  are  being  imported  from  Europe,  probably  for 
research.  Cheese,  curd,  and  eggs  are  already  in  advantageous 
position  in  comparison  to  Europe. 

II.  Trend  of  needs  for  technology  induction  in  China. 

II-l  Potential  market  for  technology  export. 

We  have  thus  far  analyzed  the  industrial  technological 
standards  of  China  in  terms  of  the  technological  gap  between  China 
and  developed  countries  (Japan,  Europe,  USA).  Chine  is  attempting 
to  lessen  this  gap  by  "working  out  its  salvation  by  its  own  efforts." 
However,  as  has  been  pointed  out  recently,  since  the  modernization 
of  a  underdeveloped  country  starts  with  the  recognition  of  tech¬ 
nological  disparity,  and  it  goes  through  a  large  number  of  events 
and  changes  leading  to  the  economic  independence,  following 
political  independence,  note  1).  The  impact  of  technological 
disparity  should  be  extremely  great. 


Note  l,text  p<  43) .  Morishima,  M.  "England  and  Japanj  Volume  2,"  1978. 


In  the  past,  we  set  up  the  pattern  of  independence  in 
industrialization  for  5  southeast  Asian  nations  as  shown  in  figure 
II-l-l,  in  connection  with  a  research  project,  "Development  of  Asia 
in  the  1970's  and  role  of  Japan."  This  pattern  is  applicable  also 
to  China,  and  its  new  cycle  could  be  recognized  as  starting  again 
after  purging  of  the  four  men  group  in  1976.  The  needs  for  China 
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for  technological  induction  is  thought  to  be  newly  generated 
from  each  step  of  this  cycle. 

(1)  Needs  for  technology  induction  in  industrial  independence. 

First,  we  will  determine  needs  for  technological  induction 
at  each  step  of  industrial  independence  qualitatively. 

Step  is  Elevation  of  educational  standards  and  increase 
in  sociological  mobility — These  phenomena  serve  as  the  motivational 
force  for  the  immence  potential  human  resource  that  is  being  wasted 
in  various  forms  to  become  an  efficient  force,  thus  producing  the 
energy  for  independence.  The  first  thing  implemented  in  China 
after  the  second  revival  of  Ding  Chao  Ping  (July,  1977)  was  the 
resumption  of  the  system  of  entrance  examination  (October,  1977). 
During  the  cultural  revolution,  entrance  examinations  were  dis¬ 
continued  in  September,  1966,  so  that  this  revival  after  11  years 
of  college  entrance  examination  was  an  epoch-making  change, 

symbolizing  the  trend  away  from  Maoism  and  from  cultural  revolution 
note2> 


note  2 ^  ^ext  pt  43).  shibata,  M. ,  "Din  Chieo  Ping,  the  man  who 

leads  the  modernization  of  China,"  197B. 

I  _ 

I 

!  This  indeed  is  the  beginning  of  a  new  cycle.  Technological  needs 

j  ,  to  upgrade  educational  standards  include  language  education  system, 

experimental  setup,  television  education,  educational  instruments, 
etc.,  and  it  is  likely  that  induction  will  start  with  items 
suitable  with  the  current  status  of  China. 

Step  2 1  Formation  of  developmental  entity  and  promotion  of 
j  developmental  plans— These  are  the  processes  exemplifying  the 

t 
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returning  of  major  activities  of  development  to  technocrats  such  as 
the  functionaries  after  the  failure  of  efforts  to  promote  self- 
reliant  economic  activities  through  popular  movements  by  the 
initative  from  Mao  Tse  Tung  such  as  the  great  leaping  forward  and 
cultural  revolution,  for  China  which  is  an  underdeveloped  country 
where  the  enterprising  spirit  has  been  inhibited  and  the  management 
of  national  economy  has  been  relegated  to  foreign  nations.  The 
developmental  plan  started  in  1975  was  formulated  by  the  functionary 
of  the  Department  of  Interior,  led  by  Din  Chiao  Ping  whose  honor 
has  been  restored.  The  needs  for  technological  induction  for  this 
step  include  technology  of  economic  planning  and  administrative 
management,  and  these  needs  are  expressed  as  the  desire  to  learn 
from  the  high  rate  of  growth  of  Japan.  However,  during  the  stage 
in  which  the  principles  of  marketing  economy  are  not  well  developed, 
it  is  not  likely  that  these  types  of  technology  would  work  effectively. 
It  is  equivalent  to  the  fact  that  the  efforts  to  promote  self 
reliant  economic  activity  by  the  populace  is  not  likely  to  succeed 
without  the  utilization  of  the  price  mechanism. 

Step  3!  Accumulation  of  domestic  capital  and  utilization  of 
foreign  capital  —The  accumulation  of  capitel  in  an  underdeveloped 
country  is  achieved  by  the  fostering  of  indigenous  capital  and 
induction  of  foreign  capital  ,  with  greater  roles  played  by  the 
latter.  Thus  this  process  is  prone  to  lose  balance  and  become  out 
of  control.  In  China,  the  accumulation  of  capital  for  industriali¬ 
zation  has  been  achieved  mainly  by  that  of  domestic  capital  ,  but 
at  the  preseht  stage,  the  utilization  of  foreign  capital  has  been 
seriously  considered.  For  the  utilization  of  foreign  capital  , 
appropriate  knowhow  in  management  became  necessary. 
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Step  4:  Securing  domestic  market  and  necessity  of  developing 
foreign  market — This  means  that  the  so-called  securing  of  domestic 
market  by  import  substitution,  that  is  substituting  imported 
capital  assets  and  intermediate  assets  by  domestic  production, 
and  the  promotion  of  export  by  on-site  manufacturing  and  processing 
of  primary  products  and  intermediate  assets  otherwise  would  be 
exported  on  such  so  as  to  achieve  greater  profits,  to  become 
objectives  for  underdeveloped  countries.  In  China,  items  which 
could  substitute  for  import  or  promote  export  by  technology 
induction  are  those  in  the  absolutely  or  relatively  inferior  tech¬ 
nological  standards.  Raw  materials  classified  as  on  relatively  j 

or  absolutely  advantageous  levels  could  be  processed  on  site,  but 

1 

manufactured  goods  so  processed  at  this  time  are  included  in  the 
relatively  or  absolutely  inferior  groups.  Concrete  analyses  of  this 
point  would  be  presented  later. 

Step  5 i  Progress  of  farmland  reformation  and  development  of 
agricultural  production — It  is  realized  that  the  5  southeast  /'sian 
nations  have  not  satisfactorily  achieved  farmland  reformation, 
their  agricultural  technology  is  backward,  they  cannot  even  produce 
enough  foods  for  themselves,  and  export  crops  to  earn  foreign  funds 
are  not  very  actively  cultivated.  In  China,"the  basic  theory  of 
agriculture"  has  been  adhered  to  by  the  government  because  actual 
needs  for  agricultural  crops  would  steadily  increase  when  industrial¬ 
ization  that  forces  the  resumption  of  urban  shifting  of  population 
starts.  The  Chinese  government  recognizes  that  the  increase  of 
food  stuff  production  in  China  during  the  past  20  years  corresponds 
only  to  the  increased  demands  by  population  increase  and  industrialization. 


Thus,  needs  for  technology  induction  for  agricultural  production 
is  quite  greet. 

Note} ,  text  p.  45) :  Hu  Chiao  Mu,  "Let's  speed  up  the  realization 

of  the  four  modernization  by  carrying  out 

things  based  on  rules  of  economics.” 

October  1978 

Step  6s  Development  of  underground  resources  end  develop¬ 
ment  of  heavy  chemical  industry — Underdeveloped  countries  rely 
greatly  on  exportation  of  underground  resources  while  the  back¬ 
wardness  of  heavy  chemical  industry  is  preventing  the  utilization 
of  the  developed  resources.  The  task  in  attaining  independence 
is  how  to  eliminate  this  gap.  For  China,  development  of  petroleum 
resources  is  the  key  to  the  independence.  It  has  been  pointed  out 
that  for  China  to  develop  its  economy,  to  govern  its  populace 
effectively,  and  to  maintain  its  national  defense,  it  is  necessary 
to  have  a  huge  amount  of  capital  and  a  wide  range  of  imported 
knowhow,  from  modern  methods  of  administration  to  operation  of 
factories,  and  China  has  no  other  source  of  funds  to  pay  for  such 
imports  except  for  income  from  its  petroleum  resources  note). 

Note,  text  p.  46)  s  Mano,  3.,, "China,  petroleum,  and  Japan. " 

August,  197^ 

During  the  reign  of  the  4  men  group  in  the  first  hslf  of  the  1970's 
development  of  the  energy  resource  in  China  was  exceedingly  slow,  with 
virtual  absence  of  progress.  However,  this  is  not  only  a  fault 
of  the  four  man  group,  but  also  due  to  the  backwardness  of  heavy 


chemical  industry.  The  "'four  items  of  modernization "  were  proposed 
to  overcome  this  delay,  and  the  10  year  plan  amended  and  augumented 
by  Ding  Chiao  Ping  after  the  revival  of  his  honors,  attempted  to 
increase  industrial  production  by  over  two  perts,  centering  around 
hepvy  chemicpl  industry.  However,  its  overly  hasty  attempts  to 
achieve  its  goals  has  forced  some  revision  already  at  this  time. 

It  is  necessary  to  know  the  trend  of  needs  for  practical  technology 
induction. 

Step  7.  Necessity  for  the  increase  in  employment  opportunity 
and  the  increase  in  skilled  labor  force — This  step  focuses  on  the 
contradiction  that  the  modern  technological  innovations  gradually 
increase  the  rate  of  capital  outlay  per  individual  employee,  so  as 
to  slow  the  expansion  of  markets  for  the  labor  force,  while  underdeveloped 
countries  have  to  increase  skilled  labor  force  rapidly,  thus 
strengthening  the  capability  to  be  internationally  competitive  by 
utilizing  potential  human  resources  in  order  for  such  nations  to 
become  self  reliant.  If  the  immense  amount  of  capital  invested  for 
heavy  chemical  industrialization  is  not  going  to  absorb  labor, 
the  double  structured  economy  would  progress  further,  leading  to 
sociological  contradictions.  This  is  the  main  problem  for  China 
at  this  time,  causing  it  to  have  to  place  emphasis  on  light  industry 
with  employment  promoting  effects  while  having  a  strong  desire  to 
»ttain  he*»vy  chemical  industrialization.  Thus,  the  needs  for 
technological  induction  in  connection  with  light  industry  is  likely 
to  continue  in  the  future. 

In  the  foregoing  sections,  we  made  a  simple  survey  of  the 
pattern  for  China  to  attain  its  self  reliance  and  industrialization, 
and  discovered  that  every  step  of  the  newly  begun  cycle  has 


important  needs  for  technological  induction.  Only  after  understanding 
such  needs  of  China,  we  could  identify  the  policy  of  China  on  future 
induction  of  foreign  technology.  The  future  policy,  according  to 
Kang  Shi  Si,  the  chairman  of  the  National  Committee  of  Economics, 
centers  around  the  following  3  points  (news  report,  April  4,  1979)  : 

CD  Foreign  technology  induction  will  be  accomplished  gradually, 
in  accordance  with  conditions  in  China. 

( 2 )  Avoid  simultaneous  construction  of  a  large  number  of  major 
projects  with  cooperation  of  foreign  nations. 

(2)  Cooperation  of  foreign  nations  will  be  sought  actively  for 
small  size  projects  such  as  light  industry,  textile  industry, 
and  export  products. 

We  consider  that  basic  work  in  evaluating  current  conditions 
of  China  to  have  a  renewed  importance. 

(2)  Evaluation  of  needs  for  technology  induction  of  import  sub¬ 
stitution,  export  promotion,  and  developments lly  directed  types. 

Now,  concrete  evaluation  of  items  thst  could  be  considered  for 
technological  induction  to  achieve  securing  of  domestic  market  and 
developing  of  foreign  market,  as  noted  in  Step  4,  will  be  attempted. 

In  addition  to  the  import  substitution  and  export  promotion 
types,  types  of  needs  for  technological  induction  should  include 
the  development-directed  type,  such  as  resource  development,  con¬ 
struction  of  industrial  bases,  agricultural  development,  and 
technological  development  of  systems  of  transportation. 

In  evaluating  needs  for  technological  induction  of  import- 
substitution  type,  growth  rates  of  import  by  China  from  Japan, 

Europe  and  USA  are  computed  by  items  in  accordance  with  the  4  digit 
classification  of  SITC  code,  ranking  from  the  top,  classifying  to 
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the  following  5  steps.  The  period  for  which  the  growth  rate  was 
computed  is  the  3  years  between  1977 »  and  the  time  for  which  the 
latest  OECD  trade  datp  are  available,  and  1974,  the  year  prior  to 
the  inception  of  the  "modernization  in  four  areas." 

1.  Items  newly  started  are  assumed  to  be  imported. 

2.  Items  with  growth  rate  of  iraput  from  1st  to  100th  in  ranking. 

3.  Items  with  growth  rate  of  import  from  101st  to  200th  in 
ranking. 

4.  Items  with  growth  rate  of  import  from  20lst  to  300th  in 
ranking . 

5.  Items  with  growth  rate  of  import  from  30lst  to  42fith  in 
ranking. 

However,  of  these  items,  those  for  which  technological  standards  of 
China  are  considered  to  be  in  relatively  or  absolutely  advantageous 
positions!,  as  noted  in  the  previous  chapter,  are  regarded  as  items  with 
low  needs  of  technological  induction,  and  are  excluded. 

Next,  for  needs  for  technological  induction  of  the  export 
promotion  type,  growth  rates  of  export  from  China  to  Japan,  Europe, 
and  US/',  are  computed  by  items  in  accordance  with  the  SITC  code  4 
digit  classif ication,  ranking  is  made  from  the  top,  and  classified 
into  the  following  5  steps.  The  rate  was  computed  also  for  the  3 
year  period,  from  1974-1977. 

1.  Items  newly  started  or  assumed  to  be  exported. 

2.  Items  with  growth  rate  of  export  from  1st  to  100th  in 
ranking. 

3.  Items  with  growth  rate  of  export  from  10 1st  to  200  th  in 
ranking, 

4.  Items  with  growth  rate  of  export  from  20lst  to  300th  in 
ranking. 

5.  Items  with  growth  rate  of  export  from  30lst  to  459th  in 
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ranking. 

Here,  too,  the  items  for  which  technological  standards  of  China 
are  considered  to  he  in  relatively  or  absolutely  advantageous 
positions,  as  noted  in  the  previous  chapter,  are  regarded  as  items 
with  low  needs  of  technological  induction,  and  are  excluded. 

The  needs  for  technological  induction  of  development  directed 
type  appear  in  connection  with  items  with  low  growth  rate  of  export. 
Of  the  items  imported,  special  attention  is  paid  to  those  considered 
to  be  in  absolutely  inferior  position  of  technological  standards, 
as  having  especially  strong  needs.  These  are  items  imported  from 
but  not  exported  to  developed  countries .  Evaluation  could  be  made 
through  classification  into  the  5  steps,  in  the  same  manner  as 
for  items  of  import  substitution  type. . 

In  order  to  graphically  illustrate  the  foregoing,  the  items 
of  import  substitution,  export  promotion,  pnd  development  directed 
types,  a  matrix  is  constructed  with  the  5  steps  of  import  substi¬ 
tution  and  development  directed  items  on  the  pbscissa,  with  the 
5  steps  of  export  promotion  types  on  the  ordinate,  along  with  a 
column  for  the  development  directed  type.  Graphical  positioning 
could  be  readily  understood  when  the  fact  that  even  for  goods  in  the 
same  item,  large  sized,  high  quality  ones  are  imported,  and  smaller, 
low  quality  ones  are  exported,  is  taken  into  consideration.  Usually, 
technological  induction  is  carried  out  in  order  to  achieve  improved 
quality,  large  size  and  mass  production.  If  technology  induction 
carried  out  with  such  objectives  could  contribute  simultaneously 
to  import  substitution  as  well  as  export  promotion,  then  it  is  most 
desirable  for  attainment  of  self  reliance  end  industrialization. 


Table  II-l-l  summarizes  the  number  of  items  on  the  matrix  for 
needs  of  technological  induction.  The  4  types  of  needs  for  tech¬ 
nological  induction  are  typically  shown.  The  results  of  actual 
classification  work  are  shown  in  table  II-1-2. 

Based  on  the  classified  table,  the  following  observations  are 
made  on  each  step  of  technological  needs  of  import  substitution 
and  development  directed  types. 

First,  items  newly  started  or  assumed  to  be  imported,  which 
are  areas  where  new  needs  for  technological  induction  are  occurring, 
include  farm  products  such  as  soybean  oil,  rapeseed  oil,  and  mustard- 
seed  oil,  for  which  a  decrease  in  export  has  been  noted.  Possibly 
technological  assistance  for  producing  these  items  may  be  necessary. 
From  the  science  and  technology  plan  of  China,  it  is  clear  that  the 
horse,  mule,  and  hinny  are  development  directed  items  because  of 
needs  for  improvements  in  breeding.  In  connection  with  light  industry, 
topping  of  sheep  and  other  animal  wool  and  hair,  as  well  as  roving 
are  noted  as  items  with  technological  needs  of  export  promotion  type. 
Exports  of  lumber,  boards  and  unit  boards  for  plywood  are  decreasing. 
Logs  and  raw  wood  for  milling  of  lumber  and  manufacturing  of  plywood 
have  needs  of  development  directed  type  for  domestic  construction, 
so  that  it  is  probable  that  needs  exist  for  technology  in  forestry. 

In  connection  with  heavy  chemical  industry,  technological  needs  of 
development  directed  type  are  clearly  shown  for  steel  building 
material  for  railway  construction,  other  railway  rolling  stock,  and 
cement. 

Second,  items  with  higher  growth  rates  of  import,  from  1st  to 
100th  on  ranking,  for  which  needs  for  technology  induction  of  import 
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substitution  and  development  directed  types  ere  considered  to  be 
great  at  this  time,  pmong  f?rm  products,  include  oil  pnd  fpt  of 
animal  pnd  plant  origins,  which  are  seen  as  items  with  needs  of 
export  promotion  type  for  attaining  mass  production  capability. 

Butter  is  another  item  which  could  be  exported,  in  addition  to 
substituting  for  import,  if  appropriate  technology  induction  could 
be  carried  out.  Poultry  products  are  shown  as  items  with  breeding 
improvement  needs  of  development  directed  type.  In  connection  with 
mineral  industry,  natural,  unpolished  industrial  diamonds  have  needs 
of  import  substitution  »s  well  as  export  promotion  type,  with  the 
possibilities  of  induction  of  mining  and  polishing  technology. 
Aluminum  and  its  alloys  are  shown  as  items  with  technological  needs 
of  import  substitution  type,  and  ferromanganese  as  items  with  needs 
of  development  directed  type.  Induction  of  metallurgic  technology 
is  being  considered,  as  could  be  seen  clearly  from  the  items  of 
emphasis  in  research  and  development  in  China.  In  connection  with 
light  industry,  textile  products  with  elastic  omponents,  trimmiJags, 
buttons,  zippers,  combs  and  toiletry  goods  are  seen  as  items  with 
quality  improvement  needs  of  import  substitution  and  export  promotion 
types.  All  of  these,  as  noted  in  the  previous  chapter,  are  in  the 
competitive  stage  for  the  current  levels  of  Chinese  technology. 

Stoves,  ranges  cooking  heaters,  hearths,  gas  burners,  and  other 
similar  items  are  things  for  which  China  is  becoming  competitive 
technologically,  and  could  advance  to  have  needs  for  technical 
induction  of  export  promotion  type  from  import  substitution  type. 

It  has  been  known  that  at  this  time  needs  for  technological 
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induction  of  import  substitution  type  for  television  receivers, 
phonorecords  and  masters  for  their  manufacturing,  and  recording 
tapes  and  sheets.  In  the  heavy  chemical  industry,  in  connection  with 
iron  and  steel,  items  with  technological  needs  of  import  substitu¬ 
tion  type  include  wirecloth,  wiregrill,  rope  and  other  related  items, 
inner  plate  of  ferroalloy  steel,  cast  iron  pipes,  oildrums,  etc. 
Development  directed  type  of  items  include  formed  steel  (over  qOmm), 
steel  sheet  piles,  steel  anchors  and  anchor  parts.  In  connection 
with  chemical  products,  high  temperature  coal  tar  distillates  and 
related  substances,  with  technological  needs  of  import  substitution 
type,  have  just  started  to  be  exported.  Man  made  plastic,  chemical 
industrial  products,  chemicals  and  flash  materials  for  photography 
could  be  tied  to  the  direction  of  export.  Rubber  tires,  tubes, 
rubber  belts  and  belting  could  be  classified  as  items  with  tech¬ 
nological  needs  of  purely  import  substitution  type.  Petroleum  and 
gas  are  classified  as  development  directed  type,  but  self  reliance 
is  likely  by  induction  of  drilling  and  utilization  technology. 

Thirdly,  we  will  look  at  items  with  growth  rate  of  import  at 
101st- 200th  on  ranking,  which  are  considered  to  have  technology 
induction  needs  of  import  substitution  and  development  directed 
types  in  the  near  future. 

/'mong  farm  products ,  fresh  and  condensed  milk  and  cream  are 
classified  hs  development  directed  type.  For  this  purpose,  middle 
(sic)  of  improved  breeds  are  already  being  imported,  showing  the 
emphasis  placed  on  dairy  farming  as  a  direction  in  modernized 
agriculture.  Butter  has  already  been  exported.  In  connection  with 
light  indw try,  textile  products  are  noted  in  relation  with  export 
promotion  type.  In  addition,  technological  needs  of  import  sub- 
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stitution  type  are  seen  with  synthetic  fiber  textile,  linen  textile 
ramie  textile,  end  hemp  textile  as  well  as1  knitwork.  Technological 
needs  of  export  promotion  type  are  seen  with  consumable  precision 
electronic  and  electric  instruments  such  as  lenses,  prisms,  reflective 
mirrors  and  other  optic  instruments',  communication  instruments, 
broadcasting  end  receiving  instruments  for  radio  end  television, 
and  other  applied  rpdio  instruments.  Monoculars,  binoculars, 
microscopes,  and  other  optical  instruments,  watches,  watch  movements 
and  watch  cases  could  be  connected  with  exporting  in  the  near  future. 
Phonographs,  tape  recorders  and  other  types  of  recorders  and  voice- 
sound  reproducing  instruments  are  regarded  as  items  with  technology 
induction  needs  of  purely  import  substitution  type,  but  through 
Japanese-Chinese  joint  enterprises,  these  are  now  beginning  to  be 
exported. . 

In  connection  with  steel  of  heavy  chemical  industry,  thin 
elates  are  already  connected  with  technological  needs  of  export 
promotion  type.  Thick  plates  are  also  beginning  to  be  exported. 

In  the  future,  wire  rods  and  jointless  steel  pipes  could  be 
connected  with  exporting.  At  the  present  time, high  pressure  water 
conduction  steel  pipes  for  hydroelectric  power  plants,  formed  steel 
(30mm  or  less),  steel  belts,  and  steel  pipes  (excluding  cast  iron 
pipes)  are  items  with  technological  needs  of  development  directed 
type.  Items  related  with  steel  are  seen  within  the  group  with  import 
growth  rate  from  1st  to  100th  on  ranking,  related  with  import  sub¬ 
stitution  and  export  promotion  as  well  as  development  directed  type, 
thus  induction  of  steel  plants  could  be  seen  as  technology  induction, 
that  "kills  three  birds  with  one  stone."  In  connection  with  petro¬ 
chemicals,  technological  needs  of  purely  import  substitution  type 
are  seen  with  ether,  epoxides  and  acetal,  organic  synthetic  dyes, 
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short  synthetic  fibers,  phenal,  resins,  and  amino  resins.  Needs 
of  import  substitution  type  are  continuing  to  be  present  with 
phosphate  and  nitrogen  fertilizers.  In  addition  to  items  related 
to  steel,  strong  needs  for  manufacturing  technology  for  buses  and 
special  use  automibiles  such  as  fire  engines,  sprinkler  trucks, 
and  repair  cars. 

In  the  foregoing,  items  with  strong  needs  for  technological 
induction  of  import  substitution  and  development  directed  types 
are  surveyed.  Next,  we  will  look  at  items  with  strong  needs  for 
technological  induction  of  export  promotion  type. 

Items  newly  started  or  assumed  to  be  exported  are  likely  to 
have  new  needs  for  technological  induction  of  export  promotion 
tyne.  Some  items  are  exported  as  samples,  /'utomptic  data  processors 
and  their  component  instruments,  which  have  high  growth  rates  of 
import,  have  been  exported  from  North  America  to  Chinp  as  samples. 
.Although  growth  rates  of  import  are  high,  metal  processing  instru¬ 
ments  and  machinery  are  also  beginning  to  be  exported.  Items  with 
low  growth  rates  of  import  and  newly  begun  to  be  exported  which 
show  needs  for  technological  induction  of  export  promotion  type 
include,  in  addition  to  those  related  to  steel,  trailers  and  other 
vehicles  and  their  parts,  and  leather  tanning  and  processing  machinery. 

Items  with  growth  rates  of  export  from  1st  to  100th  places  on 
ranking  are  with  greatest  potential  for  export  promotion  type  of 
needs.  Those  with  import  substitution  needs  as  well  have  plready 
been  noted.  Items  of  purely  export  promotion  type  include  machinery 
such  as  loading  machinery,  food  processing  machinery,  etc. 

Induction  of  mass  production  technology  for  these  items  is  a  possibility. 

The  next  group,  those  items  on  lOlst  to  200th  on  ranking  also 
have  potential  technological  needs  of  export  promotion  type.  Of  these, 
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items  with  import  substitution  type  of  needs  have  already  been 
noted.  ?or  items  with  purely  export  promoting  needs ,  mess  pro¬ 
duction  technology  for  printing  and  book-binding  machinery, 
t„  rotors,  etc.,  are  noted. 

In  the  foregoing,  the  trends  from  197^  to  1977  are  seen  in 
terms  of  the  five  classifications  of  import  substitution,  export 
promotion,  and  development  directed  types  of  technological  induc¬ 
tion.  Now  we  will  see  how  the  trends  noted  are  shown  in  inquiries 
for  plant  and  machinery  importation  based  on  the  10  year  plan 
which  was  re-started  in  the  beginning  of  1978. 

(3)  Technology  induction  needs  as  seen  in  inquiries  for  plant  and 
large  scale  machinery  importation. 

Studying  transfer  of  technology  accompanying  a  plant  based 
on  table  II-1-3,  it  could  be  seen  that  the  imports  related  to  the 
Pao  San  Iron  Work,  Shanghai,  in  general,  are  aimed  at  "killing 
three  birds  with  one  stone,"  with  import  substitution,  export 
promotion,  and  development  directed  types.  However,  these  are 
divided  into  those  with  needs  of  development  directed  type  such 
as  technological  training,  those  with  needs  of  both  import  substi¬ 
tution  and  export  promotion  types  such  as  hot  rolling  plants, 
those  mainly  with  needs  of  import  substitution  type  such  as 
seamless  pipe  manufacturing  plants  and  firebrick  plants,  and  those 
with  needs  of  development  directed  type  such  as  thermoelectric 
power  plants.  Other  steel-related  plants  include  development 
directed  type  with  objectives  mainly  of  renewal  of  obsolete 
facility,  and  import  substitution  and  export  promotion  types  that 
center  around  expansion  and  new  construction. 

Plants  related  with  petroleum  development  have  needs  of 
development  and  export  promotion  simultaneously.  Oil  refineries 


for  donestic  consumption  end  needs  for  technology  in  utilizing 
natural  gas  as  city  gas  are  noted. 

As  has  been  seen  previously,  needs  of  import  substitution 
type  are  major  ones  for  plants  related  to  petrochemicals.  The 
ethylene  plant  with  the  capacity  of  annual  production  of  300,000 
tons,  which  will  become  the  center  of  a  petrochemical  complex 
also  has  needs  of  development  directed  type  for  the  construction 
of  an  industrial  center.  Manmade  leather  plants  are  related  with 
export  promotion  of  general  goods.  The  reclammation  of  used 
sulfuric  acid  could  be  regarded  as  import  substitution,  but 
basically  it  represents  needs  for  environmental  protection  in 
connection  with  development. 

Plants  related  with  electric  power  are  classified  as  needs  for 
domestic  construction. 

As  has  been  seen  previously,  electronic  and  precision 
instrument  plants  at  this  time  are  basically  noted  as  needs  of 
import  substitution  type.  Of  these,  manufacturing  plants  for 
radio  and  television  speakers,  and  production  of  digital  clocks 
are  related  with  export  promotion.  At  this  time,  utilization  of 
computers  centers  around  scientific  and  technological  computations 
for  technological  development. . 

Plants  related  to  non-iron  ores  are  aiming  at  domestic 
resource  development  and  import  substitution.  In  case  of  cooperative 
prospecting,  portions  of  these  plants  are  considered  for  exporting. 

Plants  related  to  transportation  are  for  expediting  the 
organization  of  domestic  transport  systems.  Internal  combustion 
engines  of  piston  type  are  noted  with  both  import  substitution  and 
export  promotion  needs,  and  as  such,  they  are  exceptions.  There  are 


some  possibilities  that  manufacturing  of  trucks  could  be  processed 
on  commission,  and  a  portion  of  products  could  be  exported. 

Plants  related  to  ships  constitute  a  portion  of  the  transport 
system.  Needs  for  modernization  of  shipyards  mainly  through  new 
equipments  are  classified  as  development  directed  type.  However, 
since  ore  and  other  carriers  of  100,000  ton  capacity  have  high 
growth  rate  of  export,  work  on  expansion  of  shipyard  for  capability 
of  building  these  large  vessels  is  considered  to  have  needs  of 
export  promotion  type  as  well. 

Plants  related  to  building  materials,  for  needs  of  import 
substitution  and  export  promotion  types,  are  concentrating  on 
high  quality  products. 

Other  plants,  such  as  modernization  of  fishing  equipments, 
modernization  of  food  distribution,  facilities  for  drainage,  etc., 
are  centered  around  needs  related  with  necessities  of  life. 

Transfer  of  technology  accompanying  import  of  large  machinery 
is  said  to  represent  needs  of  development  directed  type,  as  import 
of  this  type  is  carried  out  largely  in  order  to  speed  up  the 
availability  of  items  which  could  not  be  manufactured  or  produced 
domestically.  Technology  transferred  is  mainly  that  of  operation, 
and  through  service  and  maintenance,  technology  of  manufacturing 
also  could  be  transferred.  Machinery  for  metal  work  and  turbo¬ 
compressors,  which  are  imported  to  promote  domestic  production  to 
contribute  to  export  promotion,  could  be  classified  as  having 
needs  of  import  substitution  as  well.  Items  related  to  prospecting, 
drilling,  and  transportation  of  coal  and  petroleum  could  be  classified 
as  having  needs  of  export  promotion  type  as  well. 
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Inquiries  on  importation  of  plants  and  larere  machinery  based 
on  the  1C  year  plan  restarted  in  the  beginning  of  last  year,  clearly 
show  the  strong  needs  of  Chinese  leaders,  aiming  at  resource  develop¬ 
ment  and  development  of  heavy  chemical  industry.  However,  develop¬ 
mental  needs  of  various  parts  of  China  surfaced,  and  needs  for 
technology  induction  exceeded  the  national  budgetry  limits..  These 
resulted  in  the  postponement  of  contract  occurred  in  February  of 
this  year.  In  China,  at  this  time  the  system  of  wholesale  prices 
as  related  to  consumer  prices  is  not  well  established,  and  it 
appears  that  needs  precede  without  determination  of  costs  at  each 
factory.  It  is  clear  that  China  has  an  immense  potential  as  a 
market  for  exporting  technology,  but  the  only  way  to  materialize 
such  a  potential  is  conquering  each  step  of  industrial  self 
reliance  in  a  steady,  patient  manner.  It  is  healthy  that  China 
shifted  its  emphasis  onto  basic  agricultural  theory  and  small 
projects  centering  around  light  industry.  Also  it  is  normal  to 
return  the  emphasis  to  coal  development  from  petroleum  develop¬ 
ment  with  greater  risk. 

At  this  time  it  seems  as  though  we  need  to  define  and  evaluate 
technology  exportation  for  Japan  to  China  with  wakeful  eyes.  (All 
right,  now  I'm  awake). 
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Table  1-1-1,  Comparison  of  levels  of  investment  for  research 
and  development. 

1-China  2-Japan  3-West  Germany  4-France 

5-2ngland  6-US/'  7-Fiscal  1977  3-xl012yen 

9-ratio  to  GNP  10-background  material:  estimated 
computations  from  science  and  technology  report,  197^ 
edition,  and  International  Financial  Statistics,  Nov.  197p. 
j  11-Note:  Estimate  computation  for  China  as  GNP  ratio  at  1^. 

|  ,  Figures  for  Japan,  Europe  and  US/'  include  both  governmental 

'  and  private  sectors. 
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Tfble  1-1-2.  Expenditure  and  number  of  personnel  for  research 
end  development  in  China  (1973) 

1- basic  research 

2- agriculture  and  resources  other  than  energy 

3- medicine,  hygiene,  4-defense 

5- manufacturing,  energy,  transportation 

6- total  7-personnel  7a-persons  3-expenditure 

g 

9-10  x  10  yuan  10-background  information 
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TABLE  1-1-4.  Items  of  importance  in  research  and  development  in  China 


Agricultural  Science 
&  Technology 


|  1 CHINA,  Outline  of  plena  for  nationwide  science 

No.  1  technology.  1978-1985  (draft)  written  -'an.  78 

i  1  Research  of  aysteaa  i  techniques  of  cultivation 
suitable  for  mechanisation 

2  Development  of  various  high  quality  and  high 
^  capability  farm  machinery  &  Implements 

3  Technique  of  formation  of  high  yield  farm¬ 
land  by  soil  Improvement  1  water  melting  (sic) 

4  Improvement  of  low  yield  soil  that  takes  up  1/3 
i  of  total 

'  5  Facility  to  transport  water  from  south  to  north 

6  New  complex  fertilisers 

7  Biological  nitrogen  fixation 

i 

5  Scientific  fertilising 

1  9  [Technology  of  irrigation  and  drainage 


(JAPAN,  10-year  basic  plan  for  aclanee 
|4  technology,  presented  May  77.  _ 


10  'Breeding  of  new  varieties,  new  technology  In 
jbreedlng 

'll  | Improvement  of  yield,  quality  6  resistance  of 
|naw  breads 

'12  New  pesticides  which  are  effective  &  non- 

{  polluting 

i  13  'Comprehensive  prevention  technology  of  agri¬ 
cultural  pests 

14  New  fast  growing,  high  yield  breeds  of  trees, 
new  technology 

| 

15  Comprehensive  utilisation  of  forest  resources, 

: forest  fire  prevention,  technology  of  fire¬ 
fighting 

16  Development  of  grasslands 

17  Improved  breeding  of  domestic  livestock  &  poult: 

18  Mechanised  breeding 


Elucidation  of  factora  In  changing 
fertility  of  soil 

{Technology  of  formation,  maintenance 
&  servicing  of  agricultural  land 

Technology  of  conetructlng  sea-area 
reservoir 

Elucidation  of  biological  nitrogen 
fixation  mechanism 

Prevention  of  meteorological  damages, 
utilisation  of  energy  from  sources  such 
as  geothermal  and  waste  heat,  wind  power, 
etc. 

New  methods  of  breeding,  breeding  of 
better  varieties 

{improvement  of  photosynchetlc  efficiency 


Technology  In  preventing  damages  by 
agricultural  pests 

Forestry  technology  In  tropical  area,  6 
utilisation  of  species  of  trees  that 
{utilise  tropical  area  (sic) 

Technology  in  forestry  management 


Jechnology  of  feed  production 
treading  and  propagation  technology 
I  reeding  management  technology 
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Energy  sc lane*  4 
Technology 


29  jlwprovamant  of  fishery  production,  culturing 

I 

20  Ocean  fishing  1  processing 

i 

21  Modern  scientific  axp arisen tel  stations  for 
agriculture,  foreetry,  anlaal  husbandry  1 
fishery 


22  Agricultural  biology,  agricultural  engineering, 
application  of  new  technology  for  agriculture 


Technology  of  coaetal  end  shallow 
■ea  fishery  davelopannc 

Fishery  technique  with  culturing  of 
resources 

Technology  of  utilising  new  protein 
resources,  technology  of  utilising  unused 
>r  little  used,  protein  resources  f row 
(Star 

Technology  of  utilising  radiation 


23 


24 


23 


Development  of  petrogeographlcal  theory  &  stort¬ 
ing  of  oil  4  get  prospect-on 

Research  on  new  processes,  technology  4  equip¬ 
ment  for  various  prospectlon  sad  development 


(Technology  of  development  &  obtaining 
f  oil  4  natural  gaa 

torage  technology  of  petroleum  4 
baturel  gas 


ilaprovement  of  well-drilling  standards  4  rates 
jof  yields  of  petroleum  4  gee 

26  jDevelopment  of  processing  technology  of  crude  oil 

27  [Mechanization  of  Important  coal  ulnae  4  from 
comprehensive  mechanization  to  automation  for  aoal 

28  Improvement  of  mechanization  standard  for  medium 
4  small  alsed  coal  ulnae  as  well 

Rasaarcn  on  basic  theory,  mining  technique,  equip- 
sent  4  safuty  technology  for  coal  ulnlng 

Vaporisation,  liqulf lcatlon  4  comprehensive 
utilization  of  coal 

Development  of  coal,  new  < 

4  utilization 


ethods  of  transport 


>4*eearach  4  development  of  coal  utilisa¬ 
tion  technology 

Technology  of  low  calony  vaporisation, 
high  calony  vaporisation  4  liqulf lcatlon 

Technology  of  colloid  fuel,  fluid  layer 
fuel  technology 


jLarga  scale  hydroelectric  power  plants 
Electric  power  plants  at  ulnlng  sites 
Largs  seals  electric  network 

Construction  of  ultrahlgh  voltage  transmission 
Lines 


few  technology  In  electricity  transmission 
(research  on  super  ultra  high  voltage  4 
letge  capacity  transmission,  ultra 
conductive  transelsalon,  etc.) 
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36  1 

Technology  of  large  scale  daa  construction 

Technology  of  dam  design  6  management 

37  I 

l 

Large  seal*  power  generacor  units,  large  scale  1 
hydroelectric  generators 

38 

Earthquakes  Induced  by  dans,  technological  pro¬ 
tection 

39 

Construction  of  nuclear  power  plants 

Light  water  reactors,  nuclear  fuel 
cycle,  new  types  of  reactors 

40 

Research  on  energy  sources  such  as  solar, 
geothermal,  wind,  tidal  power,  etc. 

Development  of  natural  energy 

41 

Research  of  controlled  thermonuclear  fusion 

Nuclear  fusion 

42 

Low  colony  fuels  such  as  stone  coal,  arsenics. 

Utilization  technique  of  oil  shale 

oil  shale,  etc. 

6  tar  sand 

43 

Utilization  of  nethane  gas  resources  in  fam¬ 
ing  areas 

44 

Technology  of  better  utilization  4  conservation 

Development  of  effective  utilization 

of  energy,  utilization  of  remaining  heat 

of  energy 

45 

Decrease  in  coke  ratio  In  iron  manufacture 

46 

Decreesc  In  coal  consumption  In  electricity 
generation 

47 

Decrease  In  energy  consumption  in  chemical  6 
oetallursical  Industry 

Material  science  & 
Technology 

48 

Mew  technology  in  Intensifying  mining  yield 

Utilization  of  low  quality  and  non- 
util  i  zed  resources,  in-place  leaching 

49 

Technology  in  or<r  dressing  of  hematite 

technique 

50 

Research  on  ores  chat  contain  multiple  metals 

51 

Increased  production  of  titanium  6  vsndalum 

52 

Refining  technology  for  copper,  aluminum,  nickel, 
cobalt  6  rare  earths 

53 

Research  on  prospecting  6  rules  of  formation  of 

iron-rich  ores 

54 

Eatabl lshment  of  system  for  iron-steel  6  non-iron 

metal  materials 

55 

Cement  6  other  building  materials  which  are  light 
strong  6  versatile  . 
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Research  on  mining,  ore  dressing  &  processing  of 
non- iron  metals 

Technology  of  synthesising  organic  material  using 
petroleum,  natural  gas  &  coal 

Intensification  of  research  on  catalysts  &  devel¬ 
opment  of  technology  for  direct  synthesis 

Innovation  in  production  technology  of  plastic, 
synthetic  rubber  &  synthetic  fibers  j 

Improvement  of  standards  of  automation  &  equip¬ 
ment  of  petroleum  industry 

Various  special  materials  required  by  defense  j  Materials  to  endure  high  heat  &  cold 
Industry  &  new  technology  ;  temperature,  special  performance 

materials 

Research  on  structural  *  complex  materials  High  perforaanca  structural  matarial 

Basic  research  in  materials  science  New  processing  technology 

New  experimental  technology  &  development  of  j 
measurement  &  testing  methods 


HHS5H59 


Laser  science  & 
Technology 

I75 

Laser  physics*  laser  spec tro photometry, 
research  on  nonlinear  optics 

Scientific  technology  of  opto¬ 
electronics  laser 

76 

Construction  of  experimental  Lines  of  photo- 
communication 

Practical  uaa  of  materiala  &  elamants 
for  optic  fiber  cablas  &  light  sourca 
for  photocommunicatlon 

77 

Improvement  of  standards  of  laser  equipment  In 
general  use  &  research  on  detectors 

78 

Development  of  new  model  laser  equipment 

|  Increasing  power  output  &  eff ic» 

;  iency  of  laser 

79 

;8£ 

Development  of  new  wave  lengths  of  laser  i  Development  of  new  laser 

Research  in  new  mechanisms  of  laser  generation 

Research  on  structures  of  substances  using  laser  1 

i  82 

1 

j  Isotope  separation  by  laser 

1 

j Isotope  separation  utilizing  uniqua  & 

!  advantageous  proparties  of  lasar 

(83  j 

Laser  nuclear  fusion  { 

Laser  nuclear  fusion 

1  84 

_ 

;  Promotion  of  application  of  laser  in  various 

1  areas  of  economic  and  dafenaa  activities 

Space  science  4 
technology 

'85  ' 

i 

Automation  of  weather  observation,  resource 
survey,  environmental  monitoring  &  cartography 

Establishment  of  analytical  &  processing 
technology  of  observed  date 

86  | 

l 

Innovations  In  technological  system  of  comsmuni- 
catlon  &  radio-TV  broadcasting 

! 

Information  6  communication  syetama 
(new  systems  of  broadcasting  such  as 
satellite  broadcasting,  SHF  band  broad¬ 
casting,  etc.) 

87 

|  Technology  of  remote  sensing 

Technology  of  remote  sensing 

88 

Formation  of  satellite  utilization  system  & 
space  research  center 

89 

i  Speeding  up  of  transportation  system 

Development  of  large  size  rockets 

90 

Research*  construction  &  launching  of  scientific 
&  applied  satellites 

Satellite  system  Including  scientific 

6  applied  satellites 

91 

Launching  of  skylab  6  space  explorer 

Development  of  instruments  on  ground  & 
abroad  satellites 

92 

Applied  research  of  basic  theory  of  space  science 
&  space  technology 
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High  energy  physic* 

93 

ThmorsMcml  rsssmrch  of  high  snsrgy  physics 

Utilisation  technology  of  ultra  high 
temperature  plasma 

94 

Establishment  of  high  energy  physics  research 
center  in  10  years 

95 

Proton  accelerator  of  about  300-500*10*  volts  of 
the  first  5  ysara 

96 

Construct ion  of  higher  psrforasncs,  Isrgsr  size 
proton  accslsrator  in  the  second  5  years 

97 

Preparation  for  high  energy  physics  experiences, 
especially  research  &  construction  of  detectors 

98 

Research  on  high  energy  physics  theory  &  comic 

rays 

99 

Mutual  exchange  of  Information  between  high  ener) 
physics  6  related  fields 

y 

100 

Research  of  application  of  accelerator  technology 
on  engineering,  agriculture  &  asdic ine 

Gens  engineering 

101 

Establishment  of  lsborstorlss  &  organ  nations  on 
gsnstic  snglnssrlng 

Research  on  llfn  sclsncs 

102 

Bssic  research  in  gsnstic  engineering 

Cana  snglnssrlng  includes  research  on 

ONA  alteration 

f 

103 

Combination  of  molecular  biology,  molecular 
genetics  &  cellular  biology 

Elucidation  of  llfa  phenomenon  6  various 
biological  functions  (basic  research 
centering  on  the  molecular  level) 

10* 

Utilization  of  new  technology  of  gsnstic  engin¬ 
eering  in  radical  6  pharmaceutical  industry 

Technology  of  industrial  application 
of  living  organisms  6  their  function 

105 

Prevention  6  treatment  of  certain  difficult  or 

uncoraon  dlsssses 

Conquering  of  viral  infectious  6 
hereditary  diseases 

106 

Craatlon  of  nav  high  yialdlng  breeds  of  fare 
cross  that  fix  nitroasn  bv  theasslvss 

Basic  research  of  photosynthesis  6  its 
application  on  food  6  enerav  production 
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Table  1-1-5  key(cont.) 


1  from  it.,900  journals,  Z7>  from  other  sources, 

420  references  cited. 

2  Reports  of  U.S.  government?!  agencies  such  as  Department 
of  Defense,  Nation?!  Mr  &  Space  Administration,  Energy 
Research  and  Development  Agency,  etc. 

3  (/)  ^20  .journals  from  3^  nations. 

(B)  2,000  journals  and  U.S  &  U.K.  patents,  ROM 
Convention  proceedings  107> 

Thesis  for  advanced  degrees  1Q7> 

(C)  Same  as  above. 

4.  12,000  journals  from  100  nations. 

Summary  and  indices  of  all  papers  included  in  the  journal, 
Chemical  /\hstracts  (sic) 

5  Entire  texts  of  papers  in  100  journals  and  excerpts  of 
900  journals  make  uo  95’%  the  remaining  57  by  monographs, 
proceedings,  and  thesis  for  advanced  decrees. 


6  3 , journals,  proceedings,  books. 
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n»ble  1-1-6.  Number  of  papers  published  in  Chine  during  the  pest  2 
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(7)  Agricultural  science  end  technology 
(2)  Energy  science  and  technology 
(^Materials  science  and  technology 
(J±)  Computer  science  and  technology 
(J5 Laser  science  and  technology 
®  Spa  ce  Science  end  technology 
(2) High  energy  physics 
(6)  Gene  engineering 
(^Comprehensive  utilization 
others 

11  Total 
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Notes  As  of  the  end  of  197*.  inot  including  Taiwan  and 
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Figure  II-l-l  Key: 


1  Political  independence 

2  Upgrading  of  educational  standard 

3  Formation  of  development?!  entity  ?nd  nroraotion  of 
development?!  pl?ns . 

li  Utilization  of  foreign  c?pit?ls 

5  Accumulation  of  domestic  c?pit?ls 

6  Development  of  foreign  market 

7  Securing  of  domestic  market 

R  Development  of  underground  resources 

9  /'ttpinment  of  he?vy  chemic?l  industrialization 

10  Development  of  agricultural  production 

11  Expansion  of  labor  market  ?nd  improvement  of  labor  producting 

12  Upgrading  of  living  standards 

13  Determination  of  opinions 
lk  Economic  independence 

15  Coup  d*  etat 

1 6  Election 

17  Source:  ?*RI  "Development  of  ^si?  in  the  1970’s  ?nd  role 
of  Jappnese  enterprise"  1972. 

18  Step 
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T?ble  II-l-l  Summary  of  needs  for  technologic?!  induction  by 
items,  as  seen  by  export  and  import  growth  rates 
by  item.  (.Average  rates  of  growth,  1974-77). 

1  Import  2  Sxport 

3  Items  newly  started  or  resumed  to  be  exported 

4  Items  with  growth  rates  of  export,  1st  to  100th  on  ranking, 
over  6l^. 


5  Items  with  growth  rates  of  export  101st  to  200th 

6  Items  with  growth  rates  of  export,  201st  to  300th 

7  Items  with  growth  rates  of  export,  301st  to  459th. 
q  Items  which  have  never  been  exported 

9  Items  newly  started  or  resumed  to  be  imported 

10  Items  with  growth  rates  of  import,  1st  to  100th  on  ranking, 
over  19fS. 

11  Items  with  growth  rates  of  import,  lOist  to  200th  on  ranking 

12  Items  with  growth  rates  of  import,  201st  to  300th  on  ranking 

13  Items  with  growth  rates  of  import,  300th  to  423th  on  ranking 

14  Import  substitution  and  export  promotion  type 

15  Purely  import  substitution  type 

1 6  Development  directed  type 

17  Purely  export  promotion  type 
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Iteas  newly  started  or  resuasd  to  be  imported 


Iaport  growth  rata  lat-lOOth  on  ranking,  over  19Z 


"1 
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I apart  growth  rats  Ist-lOOth  on  ranking,  over  19Z 


--Export  tt  tarns  newly 
Nv  started  or  re- 
lafenJwaad  to  be  es- 
ported 


i 


i 

| 

l 


f sport  growth  rate  [Export  growth  rata  Export  growth  rata 
et-lOOth  on  rank-  |101st-200th  on  201st-100th  on 


ovar  60X 


[ranking,  MK1SX  [ranking,  14M)Z 


Export  growth  rata 
301 at  or  below  in 
ranking,  OlVLlOOZ 


a. 


[Cams  never 
•sported 


|  Other  salts  of 
'inorganic  aclda  & 
peroxy  salts  (1) 

Other  t&edical 
!  instruments 

Med lua  thickness 
[steel  piste  (thick' 

neat  over  3nm  4 

below  4.75am) 
(excluding  tin¬ 
plated  ones) 


|0rthopadlc  surgical 
instruments,  surgi¬ 
cal  belts,  hernia 
belts,  splints  for 
fracture  treatment, 
prosthetic  limbs, 
eyes,  dentures  4 
^related  items,  hear¬ 
ing  aids 

Ink  for  printing 
Other  fertilisers 
Alcohol  4  phenols 

Functional  aldehyde,! 
ketone  4  quinine  com¬ 
pounds 

Other  inorganic 
bases  and  metallic 
oxides 


! 


i 


i 

l 


i 


Strand  wlrea,  nets, 
braided  rope  4  other) 
similar  items  (exclud¬ 
ing  chose  electrically 
insulated) 

Rubber  tires  4  tubas 
(for  vehicles  4  sir- 
craft) 

Esters  4  salts  of 
inorganic  acids 

Electric  insulation 

aaterlal 

Salts  of  other  inorgan¬ 
ic  acids  4  peroxy  salts 
(XI)  I 

Rubber  belts  4  belting 
(for  transmission,  con¬ 
veyers  or  elevators  I 
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sExport  Items  newly 
V  started  or  r«- 
.  \.  WMd  to  bo  ex- 


[Tungsten,  molybden¬ 
um  b  tantalum 

Goo  curblneo  (ex¬ 
cluding  those  for 
elrcroft) 

Thick  stool  pistes 
(thickness  exceeding 
4.75nn)  (excluding 
tin  plsted  ones)  b 
unlverssl  piste 

Cellulose  ester,  cel 
ulose  ester  6  other 
cellulose  darlva- 
tions,  rsclelaed, 
reclaimed  cellulose 
(  volcsnlzed  fiber 

Nickel  end  Its  alloy 
(processed) 

Other  netsl  process¬ 
ing  nechlnery 


Export  growth  ratelExport  growth  rets  'Export  growth  rate  [Export  growth  rate 
l«c-100ch  on  rank-  101et-200th  on  201sc-300th  on  301st  or  below  In  fZtoau  new 

ing,  over  60X  ran'-lng,  60^-151  ranking,  !4X)J  ranking,  Ali&lOOZ  exported 

I  Hydrocarbon  &  their 

halogenated  deriva¬ 
tives,  sulfonsted 

!  derivatives,  nltra- 

j  :  ted  derivatives 

Other  organic  coe- 
j  pounds 

Disinfectants,  lnsac  - 
ticldes,  germicides, 
herbicides,  gemina¬ 
tion  inhibitors, 

I  rodentlcldes  &  other 

i  similar  chemicals 

Lens,  prlaa,  re-  Textile  (painted  Books  (Including  Themoelectronlc  High  pres 

E active  mirror  &  |or  Impregnated  &  naps  &  world  tubes,  cold  cathode  water  con 

other  related  op-  their  products)  globes)  (printed  tubes  photoelectric  pipes  for 

tlcal  instruments  i.  ,  ones)  circuits,  photocell! electric 

Thin  plates  of  jgibles,  aircraft,  Steel  wires  (in  piezoelectricity  plants 

steel  (thickness  parts  for  aero-  rolls)  y  Fire  amgl 

3m  or  less)  (ex-  Istats  &  dirl-  Sesmlees  steel  plpei  sprinkler 

eluding  clad,  Iglblea  (axdud-  Synth  b  (excluding  caat  repair  ca 

plated,  printed  &  Ing  rubber  tires,  Electric  lnstru-  Iron  pipes)  vans  1  ot 

otherwise  coated  engines  and  ments  for  Internal  b#lt  4  belt  ini  apodal  u 

(products)  electric  parts)  combustion  anginas,  c„tUa  fib!rs  •uto" 

II-  automobiles  b  (self-p 

Special  handling  f»a»uring  lnstru  blcycies  Organic,  inorganic  (assemble 

items  J0*""  .  .  .  compounds  b  complex  otherwise 

[things)  b  pro-  Monoculars,  blno-  tJa 

Internal  combust-  clsion  instruments  culars,  microscopes  Sulfite  p 

Ion  en-lne  (piston  .  b  other  optic  Ethers,  epoxides  b  (wood  pul 

type)  (excluding  ,  **  ®  r  c  instruments  acetals  (exdudln 

ys  those  for  instruments  for  die  so 

aircraft)  Phosphate  fertlll-  Organic  synthetic 

tars  (including  dye,  natural  Indigo  line  b  It 
■Communication  in-  superphosphate  b  b  lake  pigments  (processa 

struments.  radio-  Thomas  phosphate  tynth,tlc  Forwl  ,t 

television  micro-  fartlllxars  f)S„. 

phones  b  receivers,  flb“*  (8°  “  or 

applied  wireless 
Instrument  (other 
items) 


Textile  (painted 
[or  Impregnated  b 
their  products) 

[Aerostats,  diri- 
jgiblea,  aircraft, 
(parts  for  asro- 
Istats  b  diri- 
jglbles  (axdud- 
lng  rubber  tires, 
engines  and 
Ulectrie  parts) 

Measuring  instru¬ 
ments  (other 
things)  b  pre¬ 
cision  instruments 

other  electric 
knstruments 


Books  (including 
naps  b  world 
globes)  (printed 
ones) 

Steel  wires  (in 
rolls) 

Synthetic  rubber 

Else trie  instru¬ 
ments  for  Internal 
combustion  engines 
automobiles  b 
bicycles 

Monoculars,  bino¬ 
culars,  microscope 
b  other  optic 
instruments 

Phosphate  fertili¬ 
sers  (including 
superphosphate  b 
Thomas  phosphate 
fertilisers 

Watches  (with 
watch  movements) 
watch  movement  s  b 
watch  casings 


High  pressure 
water  conduction 
plpea  for  thetno- 
i electric  power 
plants 

Fire  engines , 
'•sprinkler  trucks, 
repair  cars,  Xxaj 
vans  b  other 
special  use 

automobiles 
(self-propelled 
(assembled  or 
otherwise) 

Sulfite  pulp 
(wood  pulp) 
(excluding  pulp 
for  dissolving) 

line  b  its  alloys 
(processed) 

Formed  steel 
(SO  am  or  less) 

Steel  belts 

Oats  (not  pulver¬ 
ised) 


I 


Import  growth  rate  101st-200th  on  ranking 


T 


JWA-.UBI  mmmmmmn*. 


-i 


I 


*  Export 

Itsa*  nawly 
star tad  or  rusunsd 
to  ba  exported 

Export  growth  rata 
Lst-lOOth  on  rank* 
Inc.  over  601 

Export  growth  rata 
101-100th  on 
ranklna.  60M.3X 

Export  growth  rate 
201*t-300th  cm 
ranking  T  14M)X 

Export  growth  rata 
loiat  or  balow  la 
ranklna.  dltolOOZ 

Itexs  newer 

exported 

i 

\ 

i 

l 

} 

Synthetic  fiber 
textile  (excluding 
narrow  width  tac¬ 
tile) 

Linen,  renlno  4 
heap  textile  (ex- 

Steel  plpea  (ex¬ 
cluding  cent  Iron 
plpea)  (thoaa 
aanufactured  by 
welding  6  other 
nethods) 

eluding  narrow  width 
.textile) 


Firebrick*  4  oebar 
flraproof  building 

notarial 

Rubber  procaaalng 
aatarlals  (paatn. 

board,  bars,  thraad, 
pipes,  ate.) 

Knitwork  (excluding 
thoaa  using  alastlc 
rams  or  procassnd 
with  alastlc) 

Hsnaada  graphlta, 
snlaal  charcoal,  4 
organic  chan leal 
product a  (othar 
things) 

Othar  aan-uada 
plastic  goods 

Nodical  aloctrlc 
lnscruuonts 

Or Idas  of  astals 
(as inly  usad  for 
paint) 

Organic  surfactants, 
synthetic  surface* 
ants  4  synthetic 
Inorganic  dator- 
[anta 


•# 

i  ' 


k 
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Items  newly  Export  growth  ratal  Export  growth  rata  Export  growth  rata  Export  growth  rata 

started  or  resumed  |lat-100th  on  rank-1 101 -200th  on  201st-300th  on  301st  or  balow  in  liens  never 

:  to  ba  axportad _ lint,  ovat  60» _ .ranking.  bOHSE _ Lranklng^.lWMi _ ranklna.  Al^lOOI _ Uuarcad _ 


[Bricks,  tllaa, 
jplpa  4  a  la  liar  Items 


Iron  1  coo  par  wlra 
(excluding  wlra 
rode) 


{Aluminum  4  lta  alio;  a 
i(orocaaaad) _ 


Steel  coll  (for  ra-  Other  photograph¬ 


rolling) 


Contalnera  for  co 
pressed  or  liqui¬ 
fied  gases 


lie  4  cinemasco- 
plc  Instruments 


iCraft  paper  4 
craft  cardboard 


Matal  processing  Electric  measure- 
aachlnary  (axclud-  want  lnatruaanta 
lng  thoaa  noted  In  u  .  . 

*>•  715-2)  (II)  p 


Caaaraa  4  flaah 

lnatruaanta  for 
photography 


Steal  plataa 
(tin-plat ad) 


'storage  tanka  4 
similar  contalnera 
;  (thoaa  with  capa¬ 
city  3001  or  aore)  . 
l(thoaa  for  coa-  , 
.praaaad  or  llqulf l-  f 
jad  gaaaa  4  thoaa 
[with  aacblnarv  ptrta 
■or  haatlng-coollng  ] 
{equipment  are  ex- 


Hachlnary  for  con. 
atructlon  4  alnaa 


Mo.  715-2)  (II) 
Othar  rubber  goods 
■Synthetic  fiber 


Gauging  lnatruaanta 
(excluding  elactrlcj 

gauges) 


Othar  anlaala  (aal 
ly  to  ba  lngeatad) 


11 bearing, 
liar  bearing. 
iadla  bearing 


Shlpa  (excluding 
warships,  tugboats, 

special  use  vess¬ 
els,  ships  for 
scrap) 


Typewriters  4 
|c  hackwriters 


[Soring  aade  of 
istael  or  copper 


Polyethylene,  poly- 
stylana.  polyvinyl 
darivatlvea,  cuaar- 
oidan  (phonetic) 
resins  4  othar  poly' 
aara  4  copolyware 


Oxygen,  nitrogen, 

■4  rare  gases 


Othar  ships  4 
veaaals 


Mb  tala  of  the 
platinoa  group 
(nonproceaaed  or 
prlaary  products) 


Insulated  electric 
wires  4  Insulated 
cables 


jHand-hald  toola 
(with  self-con¬ 
tained  electroaotlvi 
apparatus) 


Staan  engine 

Trailers  4  other  ; 
vehicles  (excluding  { 


Pumps  4  centri¬ 
fuges 


Passenger  aucomo- 
jbllas  (excluding 
buses  4  special 
[used  cars)  (assem¬ 
bled  or  otherwise) 


Chunks,  bars  4  pipe 
of  glass  (including 

scrap  glass) 


Animal  fats  4  greai 
(excluding  lard) 


self-propelled  type) 


4  chair  parts 


Steal  powder  4 
shots  4  sponge  iron 


Processing  machinery 
for  alnerals,  lua-  I 
bar,  manmade  hard  ! 
plastics  4  ocher 
slailar  materials  1 
(Including  matal  < 
processing  machin¬ 
ery  4  accessories 


Machine  aanufxc- 
tured  paper  4  card' 
boards  (rolls  or 
sheets)  (others) 


Ml sc .  manufactured 
goods  of  oonpre- 
cious  metals  ! 


Bodies,  chassis, 
frame  4  other  parts 
4  accessories,  (ex¬ 
cluding  rubber 
tires,  chassis  with 
anginas  4  electric 
parts) 


Salts  of  Inorganic 
acids  4  peroxy 
salts 


Silver  (nonpro- 
cesaed  or  primary 
products) 


Potassium  ferti¬ 
lisers  (excluding 
crude  potassium 
salts  notd  In  Mo. 
271-4) 


Cattle  (Including 
buffalo) 


Hardened  oil 


Pan  machinery 
for  cultivation  4 
soil  preparation 


Parts  for  rail  way 
rolling  stock 


Malt  4  its  powder 


i 


Import  growth  rate  below  300th  on  ranking  I  Import  growth  rate  201at -300th  on  ranking 


utaaa  nnrlj 
latartad  or  rmaMd 
rtad 


(excluding  thoea 
rdad,  coabad  or 
jotharwlae  treaced 
{for  preparation  of 
{•pinning) 


Export  growth  rata  lExport  growth  rata  Export  growth  rata  lExport  growth  rata 
lat-lOOth  on  rank-  101-200th  on  201at-300th  on  |301*t  or  balow  la 

'war  60? _ ranking.  60M.3E  ranUn.  iiior  iranklna.  hl-'.hl 


|Plg  Iron 

jHatural  phoaphataa 
(pulverised  or 
otharwlae) 

Polished  plat* 
glass  (square  or 
rectangular,  not 
proeeaaad) 


Boarda  for  con-  {Synthetic  organ- 
•tructlon  (nanufac-  lc  laathar  tana- 
turad  f roa  wood  ara.  Inorganic 
pulp  t  othar  plant  tannara,  conpoa- 
jblbara)  ltiva  tannara  k 

_ _ _  .....  *o*  P**- 


Reguler  plate  glaaa  j 7ZZZZ 
Knada  bp  drawing  up  ! 
or  blowing  up  aathod)  Staal  brooa, 
(Square  or  ractang-  pallet,  alab  & 
jular,  not  processed)!  sheet  bar  »  rough 
ly  forged  staal 
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